
. 

R-ESEARCH MEMORANDUM 

L 

' WING PRESSURE DISTRIBUTIONS OVER TRE LIFT RANGE 

OF THE: CONVAIR XF-92A DELTA-WING AIRPIANE AT SUBSONIC 

I 
I 
t 
1 

I 
I 
I 
I 

I 
I 
t 
I 

I 
I 

I 
I 
I 
t 
I 

t 

AND TRANSONIC SPEEDS 

4 By Earl R. Keener and Gareth H. Jordan -q M' 
-7  - . a h - S p e e d  Flight Station 
, Edwards, Calif. 
I 
6 

c rz 

d 



.i 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

OF TEE COWAIR XF-% DELTA-WING ASWGANE AT SUBSONIC 

By Earl R. JSeener and Gareth H. Jordan 

Chordwise pressure  distributions were measured over the left wing  
of the Convair XF-W delta-wing airplane t o  determine the effect  of 
lift upon the wing characterist ics at subsonic and transonic Mach nmbers. 
The data were abtained throughout the Mach  number range of 0.30 t o  0.93. 
Reynolds nunber based on the mean aerodynamic chord of the wing varied 
between 22 X 106 and 49 x - 106. 

Righ leading-edge  suction, followed by a leading-edge-separation 
vortex, resulted from the small leading-edge  radius. The outboard wing 
sections experience3 a higher  effective angle of attack because of the 
high degree of taper and large degree of sweep, As a result the h i g h  
leading-edge suctFon and the  leading-edge-separation vortex occurred 
first a t  the wing t i g  and moved inboard d t h  increasfng angle of attack. 

The c r i t i c a l  Mach nmber of the wing decreased from 0.82 to 0.65 
with an increase i n  airplane normal-force coefficient from 0.06 t o  0.17. 

The wing-section let and pitching-moment c u e s  were very nonlineax 
wi th  angle of attack because of the large  three-dimensional  effects. 
The wing sections at  the   t i p  stalled a t  an airplane normal-force  coeffi- 
cient of about ..O.x). The spanwise load distributions  tended t o  approach 
a tringular shape at  high lift as a result of the inboard movement of 
uing-section  stall.  

Wing-section stall resulted i n  a local reversal in the elevon- 
section load f r a m  down-load t o  up-load. 
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INTRODWTION 

Flight t e s t s  af the Convair XF-W delta-wing  ahplane have been 
conducted a t  the NACA High-speed Flight Station at Edwards, C a l i f .  
Throughout the tests pressure  distributions w e r e  measured over the l e f t  
xLng to determine the chordwise and spanKfse load distributions o f - t h e  
600 delta wing. Preliminary  results were discussed in  reference 1, whlch 
presents wing pressure  distributions over the Mach number range of 0.74 
t o  1 . O l . a t  Low l i f t .  This paper presents the  effects  of angle of a t tack 
and Mach number on the wfng pressure-  distributions a t  Mach numbers up 
t o  0.93. Aerodynamic loads obtalned by strain-gage measurements are 
presented in reference 2. 

C 

c' 

C '  

cm 

wing semispan, ft 

wing-panel  semispan, spanwise distance frm 0.197b/2 
t o  wing t i p ,  f t  

local wing chord para l l e l   t o  plane of symmetry, f t  

average chord. of wing panel, f t  

mean aerodynamic chord of wing panel, 

section pitching-moment coefficient about a l i n e  perpen- 
dicular   to   the  longi tudinal  axis of airplane,   pasehg 
through 0.25c', 

cm, /4 
+ o.n(1 - $)cn 

%/4 section  pitchhgaoment  coefficient about 0.23, 
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cn section  normal-force  coefficient, 
. .  

I 

c, 1 section normal-load pmameter 

M free-stream hch number 

n normal-load factor 

. P  pressure  coefficient, P - PQ 
9 

PC, 

P _loca& static  pressure, lb/sq ft 

PO free-stream  static  pressure, lb/sq ft 
4 

PU local  static  pressure on upper wing surface, lb/sq ft 

9 free-stream dynamic pressure, lb/sq ft 

S total w i n g  mea, including mea projected through 
f'uselage, sq ft 

S'/2 area of v$ng panel outboard of O.l97b/2, sq ft 

W airplane  weight, lb 

X chordwise  distance  rearward of leading edge of local 
chord,  ft 

Y' spanwise  distance outboard of 0.197b/2, ft 

a measured  airplane  angle  of  attack  corrected  for boan 
bending, deg 

3 

w 
" 

Y ratio of specific  heats 



4 - 
DESCRIPTION OF AIKPPLFSE 
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. 
A three-view drawing of the Convair XF-W delta-wing  airplane used 

in   these   t es t s  i s  shown in   f igure  1. Photographs of the airplane  are 
presented i n  figure 2. Pertinent dimensions are given i n  table I. 

The wing plan form is  e a  equilateral  triangle  Kith an aspect   ra t io  
of 2.31. The wing is  untwisted and has no incidence. An NACA 65(&)"6.5 
airfoi l   sect ion i s  employed a t  all streamwise stations. Table 11 gives 
the  ordinates of the  a i r foi l   sect ion.  

Longitudfnal  control I s  obtained by means of full-span unsealed 
elevons which have a constant chord rearward of the hinge line (except 
at t he   t i p )  with a emall horn balance at the t ip   ( f ig .  2) .  

INSTRUMENTATION AND ACCURACY 

Standard NACA film-recording instruments were used t o  measure and 
record the  wing-surface  pressures,  indicated  free-stream  static apd 
dynamic pressures, mrmal acceleration,  angle of attack,  angle of aide- 
slip,  elevon  position, and rol l ing and pitching.wgular  velocities and 
accelerations. All Fnstruments were correlated by a co~lpz~on timer. 

A Pitot-static  tube  with an NACA ty-pe A-6 total-pressure head, 
described in reference 3, was mounted on 8 nose boom and the  s t a t i c  
pressure error was determined tc-f l ight .  The total  estimated  error i n  
Mach  number is  wlthin k0.01. 

The angle-of-attack and s idesl ip  vanes m e  attached t o  the nose 
boom. Measured angle of attack W&B corrected only for  deflection of the 
boom result ing from normal acceleration. The accwacy of the angle-of- 
attack  recorder was estimated to be kO.5O. 

Flush-type static-pressure  orifices  Installed Fn the lef t  w i n g  were 
arranged-in  f ive streamwise rows. The chordwise and spanwise locations 
of these  orifices  are given in  table  I11 and figure 3, respectively. 
The orif ices  were connected by tubing through the wing t o  the manometers 
i n  the  instrument ccar rpmat .  It was necessary t o  pass  the  tubing from 
t h e  elevon or i f ices  through the  elevon-actuator  fairing,  resultbg In 
a larger fafrina; than that necessary t o  house only the  elevon  actuator. 

Lag in  the  pressure  recording system due t o  pressure-tube length 
was determined by the  method-far photographic  instivmenta  presented i n  
reference 4. The l a g  was found t o  be  negligible  for the rates of change 

b 
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of pressure encountered f o r  the  data  presented in t h i s  paper,  except at  

where the  pitching rates w e r e  quite high. No l ag  
I 

corrections were applied to the data. 
Accuracies of other pertinent  recorded  quantities  are: 

b race-pressure  measurements, p . pol ~ . / s q  ft . . . . . . . . .  f5 
Normal acceleration, n, g units . . . . . . . . . . . . . . . . .  *.O5 

deg . . . . . . . . . . . . . . . . . . .  - . . . . . . . . .  f0.2 
These accuracies  resulted in the  follarlng  estimated  probable  accuracy 
i n  some  of the  coefficients  for  the Mach number range of 0.70 t o  S.93: 

P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f0.02 
Cn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  k0.03 
cmCl4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m.016 
CN* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f0.02 

5 Below M = 0.70 the accuracy of these  coefficients  decreases as a result 
of low values of dynamic pressure. 

= 

The data presented were obtafned from a stall approach a t  an alti- 
tude of 20,OOO feet and f r o m  wind-up turns a t  Mach numbers from 0.70 
t o  0.B at  25,OOO f ee t  t o  35,000 feet .  During the turns at the higher 
Mach numbers about 5,000 feet in  altitude was l o s t  i n  an attempt to  hold 
constant Mach  number. Reynolds number based on the mean aerodynamic 
chord of the wing varied between 22 x 106 and 49 x 10 . 6 

It was desired that the  data show the  variation  with lift and Mach 
number of  the wing characteristics of a delta-wing af rcraf t  at  subsonic 
&id %ransonic Mach numbers. hngit- control of the XF-92A airplane 
is obtained by means of elevons on the wbg, therefore  the  character- 
i s t i c s  of the wing at  zero elevon aeflection  could not be  obtalned  through- 
out- the Lift range. Consequently, when possible, data w e r e  selected 
from the tests a t  flight  conditions f o r  which the airplane was essentially 
balanced (new  zero  velocity and angular acceleration) . The 
selection of data points was further complfcated by the  decrease  in sta- 
b i l i t y  experienced by the  airplane at moderate lift (ref. 5 ) .  Above the 
s t ab i l i t y  boundary the  airplane  experienced  relatively  large  pitching 
accelerations, depending on me ra te  of entry into the  region of decreased 
s tabi l i ty .  However, it was possible to select   data at  C N ~ <  0.4 (which 

includes data above the   s tab i l l ty  boundary a t  M > 0.85) for  which the 
J- 
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angular velocities  and  accelerations  were low and  the  airplane was nearly 
balanced.  At C N ~  > 0.4 the  conditions  were  not  generally  those  for 
balance;  therefore  data  are  presented  in this region primarily  to illus- 
trate  the  general  shape  of  the  chordyise  and  spanwlse load distribution. 

RESULTS AND DISCUSSION 

Chordwise  Pressure  Distributions 

The  pressure  coefficients obtajned .from  the  wing-pressure measure- 
ments  are  presented in tables IV to XI. The data in tables IV to VI 
are  from  complete  maneuver6 involving large losses in Mach  number. (The 
data i n  table IV w e  from a stdl approach a d  the  data  in  tables V 
and VI are  from  wind-up  turns at initial Mach numbers of 0.72 and O.%&.) 
Tables VI3 to X present  data for Mach  numbers  of approbtely 0.76, 
0.82, 0.88, and 0.93. Table XI present6 data for 
out  the  Mach  number  range  tested. From the  data  presented Fn the  tables, 
representative  chordwise  pressure  distributions  were  selected  for  the 
stall appoach and far  Mach  numbers .of approximately 0.70, 0.82, 0.88,- 
and 0.93. These  distributions  are  presented in figures 4 to 8. The 
crltical  pressure  coefficient i ~ 3  noted on each  pressure diagram, with 
the  exception of the  stall  approach,  for  which  the  distributions were 
all subcritical.  Figures 9 to ll present  isometric  vfews of some of 
the  chordwiFe  pressure  distributions of figures 4, 5, and 7 in  order to 
show  the  spanwise  relationship of the  distributions. As a further  aid 
in  studying  the flow over the wing, pressure  contours  (lines  of  constant 
pressure  coefficient) for the  upper  surface are presented in figures 12 
to 14 for the  same  conditions as in figures 9 to 11. Included in fig- 
we6 12 ta 14 are  spanwise  pressure  dlstributions at several  stations 8 8  

determined  from  the pressme contoure. 

%* = 0.30 through- 

Effects of the  upward  deflection of the  elevon and the  presence of 
the  elevon-actuator fairing (fig. 3 )  may be  seen in a l l  the  figures. 
The deflected  elevon  caused  abrupt  changes In the  pressure  distributions 
at  the  elevon  junction and the  elevon-actuator  fairing  induced  local. 
increases in velocity  which  affected a large  surrounding area of the 
wing. Small. irregularities in the  distributions may be  attributed to 
the  deformation of the wing skin, which  is  not a stressed skin. 

kading-edge suction.- The first  point of interest in the  pressure 
distributions  of  figures 4 to 8 is the  high  leading-edge  suction  that 
firat  appears  between C N ~  = 0.1 mid C N ~  = 0.2. The  leading-edge 
suction  is  typified  by  the  prominent low-pressure peak at the leading 
edge and results from the small leading-edge  radius  which  induces high 

E. 
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leading-edge  velocities, The isometrics in figures 9 t o  I" and the 
pressure  contours and spam+fse pressure  distributions in figures I 2  
t o  14 show that, throughout the Mach  number range  tested, the lead-- 
edge suction  occurred first a t  the  outboard  sections and moved inboud 
w i t h  increasing CNA. This condition  indicates a higher effective  angle 

of attack f o r  the  outboard  sections  probably as a result of both taper  
and sweep. 

w 

Leading-edge-separation  vortex.- The second point of in te res t  in  
the pressure distributlons of figures 4 t o  8 is  the lead%-edge- 
separation  vortex. The existence a t  low speeds of a sep&ation  vortex 
in  the flow about the leading edge of swept wings u i t h  small leading- 
edge radi i  has been w e l l  established  previously and i s  discussed f o r  
triangular wings in references 6 t o  I&. These references show that at 
low speeds the vortex originates on the  upper surface at  the leading 
edge near the wing t i p  and moves inboard with increasing angle of attack. 
BehFd the  vortex the separated boundmy layer reattaches and flows to 
the trailing edge as a turbulent boundary layer. 

5 Reference 9, which includes  pressure-distribution data m e a s u r e d  over 
the l e f t  wing of the XF-m a h - g b e  in  the Ames 40- by 80-foot WFnd 
tunnel, reports  evidence of a leading-edge-separation  vortex at  l o w  

existence of the vortex a t  Mach nmibers up t o  0.93, the  t e s t  limit; how- 
ever,  the  distributions cannot be used t o  determine accurately the posi- 
t ion  of the vortex. The effect  of the vortex upon the pressure distri- 
bu+,ions was t o  broaden  considerably the low-pressure peak associated 
w i t h  the lead3ng-edge suction and . t o  cause a trough Fn the  pressure pe& 
(ref. 10, f ig .  30(c)). This trough i s  clearly shown fn figures 4 t o  14 . 
at  C N ~  > 0.4. At CN*< 0.4 the vortex is  obscure i n  the pressure 

distributions. The Fnboard movement of the vortex is probably  assocfated 
wfth the  higher  effectgn.angle of attack of the  outboard Xing sections, 
mentioned previously i n  the  discussion of leading-edge  suction. 

r speeds. The pressure  distributions of figures 4 t o  14 establish the 

Trailina--e  separation.- The thFrd point of interest  in the pres- 
sure  distributions of f m e s  4 t o  8 is the  separation of the flow at 
the t r a i l i ng  edge. References 8, 10, and 11 show that a t  low speeds the 
regio-n of a triangular wing outboard of the.vortex i s  separated, w h e r e a s  
behind the vortex the flow reattaches and fa unseparated. Consequently 
the wing sections outboard of the vortex me stalled. As the vortex 
moves inboard with increasing  angle of attack, the separated region also 
moves inboard. 

The pressure distributions in  figures 4 t o  14 indicate that at all 
4 Mach numbers tested separation  occurred in the flow over the rear of both 

upper and lower surfaces of the wing t i p  at $ 0.20. The pressure 
A 

J distributions indicated also that the separated region moved inboard 



with increasing  angle of attack. Separation is  Fndicated by the  failure 
of the trailing-edge  pressures t o  recover t o  ne= free-stream values. 
The low C a t  which the  flow a t  the & t i p  separated  Indicates that 
separation over  .the.npper surface  prpbably resulted f'rom the  formation 
of the leading-edge-separation v o r t q .  The separation  over the lower 
surface  occurred only on the  elevon and must have been associated with 
the  upward deflection of the elevon.  Reference 12 reports that, a t  Mach 
numbers  up t o  0.88, the  onset of buf fe t ing   occbed  a t  about the same 
angle of attack as the  flow  separation a t   t h e  wing t ip .  

NA 

Crit ical  Mach number.- A portion of the c r i t i c a l  Mach number bound- 
ary for the WFng is presented. in  figure 15. The c r i t i c a l  Mach  number 
(free-stream Mach  number a t  which the l o c a l  velocity becomes sonic) was 
obtained from the pressure  distributions by noting  the Mach  number and 
t he  CNA at  which the  local pressure coefficient exceeded (negatively) 
the cri t ical   pressure  coefficient.  Figure 15 shows that as the C N ~  

increased from 0.06 t o  0.17 the   c r i t i ca l  Mach nuiber of the tdng decreased 
from 0.82 t o  0.65. A t  Mach nmbers up t o  0.81, the upper eurface became 
c r i t i c a l  first; however,  above M = 0.81 the lower surface became c r i t -  
i c a l  f irst  as a resu l t  of the loca l  induced velocit ies over the elevon- 
actuator fairing. . .  

W i n a  shock waves.- A t  M = 0.70 the upper surface was supercrit ical  
above angles of at tack of about bo. Therefore  the rapid pressure.recov- 
e r ies  could  occur only through a shock wave system. In  general  there 
were two rapid  pressure  recoveries end therefore two shock waves. These 
shock waves may be seen  best in the  isometrics of ffgure LO. One shock 
wave wa8  a t  the lead- edge behind the low-pressure  pea& associated 
with leading-e'dge suction; the other was bebstna the leading-edge- 
separation  vortex. . ". . 

Figure 11 indicates that at  M = 0.88 the shock wave pattern on 
the wing was more  complex. A t  low angle8 of attack  the upper surface 
had a shock wave ahead of the elevon  function and roughly para l l e l   t o  
it. The lower surface had a shock wave a t  about the  midchord  of the 
elevon. A6 the angle of attack  increased  these shock waves remained 
approximately stationary,  but changed Fn intensity. I n  addition a shock 
wave occurred behind the leading-edge-separation  vortex. A shock wave 
does not seem t o  have occurred  exactly a t  the leading edge. 

Wing-Section  Aerodynamic Characteristics 

Section l i f t . -  Figure 16 presents the Cn curves for  each  of the 
or i f ice   s ta t ions as a function of CNA for t he  stall approach and for 
M = 0.70, 0.88, and 0'.93. The  Cn data were obtained by mechanical 

" . 

. .  -. 

." 

p. 
9 
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Fntegration of the chordwise pressure distributions. Two points of inter- 
e s t  are the  increase in slope of the Cn curves and the wing-section 
s t a l l  at  the outboard sections. The increase in slope of the Cn curves 
m y  be attr ibuted t o  the leading-edge-separation  vortex, which, as previ- 
ously mentioned, broadened the leading-edge-pressure peak. Because of 
the  inboard movement of the vortex, the increase in slope  occurred a t  
higher  values of C N ~  f o r  the inboard w h g  sections. In addition the 

slope of the Cn curves fo r  the outboard sections i s  greater than the 
slope of the fnboard sections. 

. 

The wing-section s t a l l  is associated with the previously mentioned 
trailing-edge  separation over the wing. The Cn curve6 and the pressure 
distributions show that the  t i p  stalled first at  C N ~  0.2 followed by 
the  inboard wing sectians a t  progressively  higher values of C N ~  as the 

separated region moved inboard. 

-1 

I 

Section  pitch- moment. - Figure 1.7 s h m  the varfation w i t h  C N ~  

of the pitching-mmnent parameter at  each orif ice   s ta t ion f o r  the stall 
approach and for  Mach  nznnbers of 0.70, 0.88, and 0.93. The pitching 
moment f o r  each or i f ice   s ta t ion is presented about a line perpendicular 
t o  the plane of symmetry and passing through the  quarter-chord  point of 
the mean aerodynamic chord'of  the w i n g  panel. The location of this line 
is shown on the d r a m  i n  figure 3 .  The leading-edge-separation  vortex 
and the stall at  each section  noticeably  affect& the slope of the 
pitching-moment curves,  therefore as a result the curves are nonltnear 
and vary w i t h  spanwise location. In general  the  slopes of the outboard 
sections became  more stable after the formation of the leading-edge- 
separation  vortex and l e s s  stable after wing-section  separation. The 
reverse was true for the   Fnbod  sect ions.  

Section  center of pressure.-  Figure 18 shows the effect  of CN* on 
each of the  wing-section center-of-pressure locations  for the stall 
approach and for . lkch  numbers of 0.70 and 0.88. Because of the  lack of 
data and the presence of the elevon  actuator-fairing between 0 . 5 m  '/2 
and 0.84% '/2 no fa i r ing  of the curves was attempted i n  this region. 
Figure 18 shows that during the stall approach the center-of-pressure 
movement was confined  mostly t o  the region of the elevon-actuator fairing. 
As the Mach number increased,  the  center-of-pressure movement extended 
itself farther inboard until at M fi: 0.88. a change Fn the location of 
the  center of pressure  occurred  inboard  past  orifice  station 0.159br/2. 
The stat ion near the fuselage showed no center-of-pressure movement with 
CrsA a t  any Mach  number. In general, movement occurring in the section 

center of pressure was to the rear. 
" 
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Spanwise  Distributions 

Spanwise l oad  distributions.-  Figure  _lg,shows  the  effect of 

on the  spanwise  load  distributions  for  the stall approach and for  Mach 
numbers  of 0.70, 0.88, and 0.93. Effects of the  elevon-actuator  fairing 
and  the  elevon-horn  junction  between  orif  ice  stations 0.5pb '/2 and 
0.848b1/2  cannot he accurately  determined,  however  the  pressure  distri- 
butions  at statim 0. 550b1/2  show  that  the  effects  of  the  actuator  are 
appreciable. An arbitrary  fairing  of  the  distributions  is  used. As a 
result  the  distributions  were  not  integrated  to obtain normal-force 
coefficient and lateral  center  of  pressure.  These  characteristics,  how- 
ever,  are  presented in reference 2 from strain-gage  measurements. A 
sample  integration of these  distributions  compared  favorably  with  the 
strain-gage  data,-indicating  that  the  fairings used w e  reasonable. 

cNA 

At all Mach nmbers presented,  the  effect of C N ~  on the  spanwise 
load  distributions is similar in that  the  load  distributions  tend to 
approach a triangular  shape at high lift as a result  of  the  Fnboard  move- 
ment of separation.  It may be  noted a l s o  that the triangular distri- 
bution  at  high  lift .i.s roughly  the  envelope  for  the  other  distributions 
when c,(c/c')  is  used  as  the  load  parameter. 

Spanwise  pitchinp;-moment  distributions.-  Figure 20 shows  the  effect 
of CrsA on the  spanwise  pitching-moment  distribution  for  the  stall 
approach  and for Mach numbers  of 0.70, 0.88, and 0.93. As was noted 
with the  spanwise wad distributions,  effect8 of the  elevon-actuator 
fairing  and  the  elevon-horn  junction  between  orifice  stations  0.550b1/2 
and  0.848b1/2  cannot  be  accurately  determined.  Therefore, an a r b i t r a r y  
fairing of the distributions is  used. This fairing  is  based on orifice 

based  on  orifice  station 0.848b'/2 over  the  elevon horn, which  is  at a 
different  angle of attack  relative to the fixed King. As a result the 
distributions  were  pot fntegratd. to obtain pitching-moment  coefficient6 
and the  resulting  chordwise  position  of  the  center  of  pressure. 

ShtiOIlS  Ob '/2 through  0.55Ob '12 out t0 the elevon-horn  junction and 

At all Mach nmbere presented  the  pitching-moment  parameter was 
positive  over  the  inboard  sections and negative  over  the  outboard  sections. 
As C N ~  increased,  the inboard pitching moments became more positive and 

the  outboard  pitching  moments  became  more  ne-tive. 

Elevon-Section  Loads 

The  pressure  distributions in figures 4 to 8 indicate that the 
inboard  movement of trailing-edge  separation  resulted in large  changes 
in the  load  characteristics  of.the  elevon.  These  changes are shown  more 
clearly in the chordwise load distributione obtained from  the  pressure - & 

a 
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distributions  for  the  stall  approach  and f o r  M = 0.70 and 0.88 (fig. 2 l )  . 
For each of these  three  conditions  the  elevon  tip  experienced an u p l o a d  
at all values  of C N ~  presented  because  of  its  positive  angle  of  attack 
relative  to  the  free  stream.  Inboard of the  elevon-horn  junction  the 
elevon  loads were negative  at low Cpr, resulting from i t s  upward deflec- 
tion.  However,  figure 21 shows  that  the  loads  reversed  from  down-load 
to  up-load  outboard of the  elevon  midspan  between CN* = 0.3 and 0.5. 
The  pressure  instrumentation was not  designed  to  obtain  the total  loads 
a,nd hinge  moments of the  elevon;  however  reference 15, which  presents 
the  results  of  strain-gage  measurements,  reports  that an abnqt reversal 
in  hinge  moment  occurred at Mach  numbers of 0.70 and 0.88 at CnA= 0.46 
and 0.31, respectively.  The  reversal in load wa6 causal by the  Inboard 
moveaent  from  the w i n g  tip of the  separated  region. In general  the  flow 
remained  unseparated  Fnboa,rd of the  midsemispan,  although  some  possible 
separation  at  the  fuselage may be  noted  during  the stall  approach  at 
C N ~  = 0.50. It is readily  seen  that a full-span  control on a delta w3ng 

is  subjected  to  large  twisting  moments  because  of  the  great  difference 
in f l o w  characteristics  between  the  outboard  and  inboard  sections. 

The  results of the  pressure-diatribution measurements over  the 
delta w i n g  of the Convair XF-W airplane at Mach  numbers up to 0.93 
show  that high leading-edge  suction,  followed by a leading-edge-separation 
vortex,  resulted f r o m  the small leading-edge  radius.  The  outboard wing 
sections  experienced a lligher  effective  angle of attack  because of the 
high  degree of taper  and  large  degree of sweep. As a result  the  high 
leading-edge  suction and the  leading-edge-separation  vortex  occurred 
first  at  the .wing tip and moved inboard  with  increasing  angle  of attack. 

The  critical  Mach  number of the wing decreased from 0.82 to 0.65 
with  an-increase in airplane noml-force coefficient f r o m  0.06 to 0.17. 

The whg-section lift and pitching-moment  curves  were  very nonlinear 
with  angle  of  attack  because of the  large  three-dimensional  effects.  The 
wing sections  at  the  tip  stalled at am airplane  normal-force  coefficient 
of  about 0.20. The spanwise  load  dfstributions  tended  to  approach a 
triangular  shape  at high lift as a result of the  inboard  movement of 
wing-section  stall. 
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h 
WFng-section stall resulted in a loca l  reversal in the  elevon-section 

load from down-load to up-load. 
I 

High-speed Flight Stgtion, 
National Advisory Codttee for Aeronautics, 

. .  - 
Edwards, Calif., July 25, lB5 .  
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NACA RM H55&7 

I 
? 

W i n g :  
Area.sqft . . . . . . . . . . . . . . . . . . . . . . .  Span. ft ........................ 
A i r f o i l  section 
Mean aeMdynamic chord. f t  . . . . . . . . . . . . . . .  
Root chord. ft 
Aepect ratio 

n p  chord . . . . . . . . . . . . . . . . . . . . . . . .  
Taper r a t i o  ........................ 
Sweepback (leading edge). deg . . . . . . . . . . . . . .  
Incidence. deg ..................... 
D i h e d r a l  (chord plaae). deg . . . . . . . . . . . . . . .  

..................... 
. . . . . . . . . . . . . . . . . . . . . .  ..................... 

. . . . . .  425 . . . . . .  31.33 
m A  65(&)-006-5 . . . . . .  16.09 . . . . . .  2.31 . . . . . .  27.13 . . . . . .  0 . . . . . .  0 . . . . . .  60 . . . . . .  0 . . . . . .  0 

Wing panel: 
location (outboard of vhg-e&pen station 37 in., 
Area (one panel). sq ft 137.1 

percent  aemiapan). 19.7 

Uean aemdgrllamic chord. f t  14.53 
Span (one panel). f t  12.58 

Average chord. ft . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . 9  

........................ ....................... . . . . . . . . . . . . . . . . . . . . . . . .  ..................... 
Elevons: 
Area (tow of both elevops rearward of hinge line). eq f t  . . . . .  76.19 

Chord ( r e m  of hinge line. coastant except at tip). ft 5-05 
Span (one elevon). ft 13.35 

Movement.  deg 
Elevator : . 

. . ...................... . . . . .  
Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Down . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Aileron. total . . . . . . . . . . . . . . . . . . . . . . . . . .  lo 

Operati on . . . . . . . . . . . . . . . . . . . . . . . . . . .  BydraulLc 

vertical tail: 
Area. sqft . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75.35 
Height. above fuselage center m e .  ft . . . . . . . . . . . . . . .  U.50 

Rudder: Area. sq f t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.53 Span. f t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.22 
Travel.  deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  k8.5 
Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hydraulic 

Fuselage: . .  

Length. ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.80 

Power plant: 
Ehglne . . . . . . . . . . . . . . . . .  Allison J33-A-29 vlth afterburner 

Static thrust at sea k v d .  ~b . . . . . . . . . . . . . . . . .  5. W 
Static thrust at sea level w i t h  afterburner. lb . . . . . . . . .  7. 500 

Rating: 

Weight: 
Gross weight (m gal fuel). lb . . . . . . . . . . . . . . . . . . .  15. 560 
Bnpd;y weight. lb . . . . . . . . . . . . . . . . . . . . . . . . . .  ll. 808 

-sa we-t (m g d  fuel). percent M A X  . . . . . . . . . . . . .  25.5 
Ehpty weight. percent H.A.C. .................... 29.2 
Moment of inertia in pitch. a u - f b  . . .  - . . . . . . . . . . . . .  35. 000 

Center-of-gravity locations: 
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TABLE I1 

PROFILE AND ORDINATES OF THE AIRFOIL SECTION 
0 

5l Station, percent  chord, c 

a t a t i o n s   a n d   o r d i n a t e s  given i n   p e r c e n t  of 
airf oil chord7 

Upper surf ace 

S t a t i o n  Ordinate 

L. E. radius: 0.282 

T Lower surf ace 

S t a t i o n  

0 

Ordinate  

0 
-.516 -. 622 
-* 777 
-1.036 
-1 419 
-1.721 

-2 689 
-2 . 922 

' -3.090 

-3.2 -3. 8 

-2.3 -lo9g6 0 

-3 232 

-2.72 
-2 433 -2.096 
-1 727 
-1.336 - 937 -. 552 - . 211 
0 



. . .  

Q. * 
.. . 

% *  

. .  . . .  

R 
r. 

Chordwise station 

3rifice . 
Row A 

surface surface surface surface surface surface 13urface surface sur face surface 
h e r  Upper Lower Wer Lower Upper hwer Upper Lowm Upper 

Row E Row D R O W C  Row B 

3. 0 "" 0 "" 0 -13- 0 3"- 0 I"" 

2 10.0 10.0 "" 2.5 5.0 5.0 2.5 2.5 2.5 2.5 
3 5.0 

5 
35.0 35.0 10.0 10.0 15.0 15.0 9.3 9.3 7.5 7.5 4 
20.0 20.0 5.8 5.8 9.0 9.0  5.0 3.0 5.0 

6 
10.0 10.0 11.8 -13- 20.0 20.0 

95.0 95.0 40.0 40.0 40.0 40.0 19.5 19.5 15.0 15.0 7 
80.0 80.0 . 30.0 30.0 29.7 29.7 15.0 15.0 32.5 12.5 
51.3 51.3 20.4  20.4 

8 20.0 20.0 25.2 255.2 50.0 50.0 50.0 50.0 
9 

80.0 80.0 80.0 80.0 59.1 59.1 40.0 40.0 12 
70.0 70.0 I--- 75.0 50.0 50.0 35.0 35.0 ll 
65.0  65.0 70.0 p . 0  40.5 40.5 30.9 30.9 lo 
60.0 60.0 60.0 60.0 30.0 30.0 25.0 25.0 

15 55.0 55.0 83.9 ---- 
16 60.0 60.0 93.0 50.0 
1-7 65.0 65.0 93.0 9.0 
18 70.0 

75.0 19 
70.0 

9.0 95.0 21 
9 . 0  90.0 22 
86.5 86.5 21 
83.0 83.0 20 
75.0 

13 
95.0 95.0 9.0 95.0 80.0 80.0 50.0 50.0 14 
85.0 85.0 85.0 85.0 70.0 70.0 45.0 45.0 

. . .  . . .  
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NACA RM E55GO7 

or i f i ce  

1 
2 

4 
3 

6 
5 

8 
7 

9 
10 
11 
12 
13 
14 
15 
16 

3.8 
17 

19 
20 
21 
22 
23 

-I- t 1 
Row A I Row B T 

UPP- 
rurface 

0.19 - .201 
-.xu - -148 - a38 -. 131 
-.1u 
-.I31 
-.I31 -. 131 -. 166 - .201 - .236 - .236 - .201 
-.29 
"219 - .a9 - .148 
-.0* 
-.a9 . 011 
-039 

L o w e r I l p p e r I o v e r  
burface surface surface 

-"" 
0.169 

0.028 
0.152 -.2* 
----- 

a 4  -.2% .o81 
-081 ----- -.201 -046 

-.007 "219 

-.007 -.m1 .027 
.OU -.I83 .O28 

-.007 -.219 -.&I 
-.m -.201 -.060, .OIL "236 "095 
.025 -272 -.152 -.w. -.236 -.la -.o@ -.148 -.W8 
"2.41 -a025 -.Og 
"139 -046 ----- 
"219 .On .On 
-.201 .028 - .148 .oge 

-.m - .025 
-.m 
-.007 . Ol3. 
.. . . - . . . . . .  . . -  . :" . .  

T 
UPPW 

3urf'ace 

-0.360 
"448 - .378 
"307 - .272 - .289 
-.39 - -236 - .Is5 
- .OB - .025 
-.025 
-.007 .& 

Lover 
3urface 

0.09 . 011 
-.a61 - .067 -.m 
-a236 - ,201 
-.a89 -.m 
-.025 

.&6 

"-" 
0 

T Row E 

upper 
surface 

-0.236 
-.3n - .307 -. 289 
-254 
- 0 0 9 5  

.011 

Lower 
3urface 

0.046 
-.&2 
-.us6 -. 14% - -025 . O U  

-"" 

. . . . . . . .  .- 

Integrated section aerOaynamic characteristics 
. .  

c, 
c"c/4 

0.163 0.lCe 0.122 0.m 0.09 
"0013 ' - .cx%l . W 9  . O W  - . o m  

# 
t 
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d 

(b) M = 0.58 
cNA = 0.15 

a, = 4.e0 
6% = 2.J0 LQY 

I Pressure coefficients r r T Drifice t R m B  R a r C  R O U D  

I '  - 
kwer 

rurface 

""- 
0.204 
.x38 .136 
0% 
.@3 .068 
.f=3 - .023 
.068 

0 
-.09 -.a - .=7 
"149 -.a - -158 - -136 -.a 
-.a5 
-e136 -.a23 

.&5 

VPW 
surface 

LOKer 
:-face 

Lower 
urface 

upper 
rurface 

1 
2 
3 
4 
5 
6 
7 
0 
9 
10 
ll 
12 
I 3  
14 
15 
l 6  
17 
18 
19 
20 
21 
22 
23 

-0.203 
-.408 
"317 
-.2* 
-.249 -.226 -.& 
"249 -.& - .249 
-.m -. 226 
-.U6 - .023 

-068 
.OS 
.m3 

"-" 
0.226 
-113 
.023 

.068 

. w  
-.023 - .023 
-.m 
-.U6 
-.l% - .045 
-.m 
.023 .a 

"-" 

""- 

-0.475 - -430 - .317 
"317 
-.272 
"317 
-.272 
"249 - .2& 
-0% -.a3 
.e3 
0 
.&7 

""- 
0.1% 

o w -  

.068 
0 
"045 
- . 0 9  
- . O S  
-.u3 -.m 
-.U6 
-.&5 
.045 

"-" 

-0.928 
-.702 -. 521 
-.m 
"31-7 
"317 -.& 
-249 - .158 
0 
-.Wl 

-.a3 
-.a23 .a 

""- 
0.136 
.045 
.032 - -036 

- .on -.u 
"226 
-.m 
-.2* 
-.w -.a23 

.045 

"-" -0.611 
-.602 
-.385 
-.317 
-.e -.u -. 023 

""_ 
0.068 

-023 -.x56 - .113 
0 
-.a23 

0.100 
- .29+ - -27.2 
-226 
-.lW 
-.SA - .181 
- .181 
-.1% -.sa -.& 
-.a4 - -249 
-.249 - .204 
-a249 -.2& 
- .226 
-.I36 
-.a5 
- -032 
.022 
.036 

Integrated section aemaynamic characteristics 

cn 0.243 0 153 0.170 0.150 0.134 

*/4 -.oCnO -.0048 .m .OU8 - .0003 i 

i 
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TABLE IV.- C o n t i n u e d  

NACA RM H55GO7 

lrifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
I 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

T t !t 

(c) M = 0.50 
CNA = 0.20 

Pressure coefficients 

R o w A  I Rov B 

upper 
surface 

-0.129 
- .386 
- -356 - - 233 - .245 - 233 - -233 -.202 
"233 -.202 -. 233 - .202 
-.233 - - 233 
-.202 -.a 
-.202 - .23 - .141 
-.&g 
"037 . 012 
.Ojl 

- 
surface lurface 
upper 

----- 

-.2& .ox? 
"233 -074 , 
- .233 -* 018 
-.2* .ol2 
-.264 .074 
-.2* .ol2 
-.356 .lo4 
-.356 .x55 
- .417 -18 
-.&x 0.227 
-0.601 

-.om - .uo 
-.og -.ol8 
- . u g  .lo4 - .172 -012 
- 141 .ol2 
- . l lo  - .m - .ol8 -. 141 
-.&9 
.043 

- . l l O  "233 

b w e r  
lurface 

0.227 
.166 
.lo4 

.043 

.o* - .018 - .018 - .049 -. 141 
-.om 
- .172 
- .018 

-"" 

""_ 

""- - -018 
.ox! 

r Row C I Row D 

upper 
iurface 

-1.m 
-.m 
-.448 
- 3 %  
"325 
-.3% 
"325 - .264 
-.a2 
-.m - -018 
.043 -.om 
.lo4 

- 
iurface 

-l.m 0.166 

surface 

-1.828 -_- - - 
.135 "724 .ld+ -.%o 
.oE? - .570 
-.a9 -3% 

-.&9 -.264 
-.UQ "233 
-.&g - .uo ""- - -018 
-.141 -.Ol8 
-.&g -.018 
.&3 .&3 

-.080 -.233 

r Row E 

-"" 
0.166 
.lo4 
.086 - -055 - . O x  - . n o  - .202 

-"" 

- .172 
-.2* 
-.u - .Ol8 
.012 

. .  

-1.153 
"893 
-.+0 
-.3% - .294 
- .04g - 141 

Larer 
lurface 

"-" 
0 .m 
-.w -.OB0 
-.Old 
-.OB 

. 

I 

" 

Integrated section aerodynamic ch~ra.cteristics 

Cn 0.340 0.230 0.222 - 0.174 0.158 

. 5 4 4  
- .m10 -.oO% -0358 . O I S  .0141 
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I Pressure coefficients 

T T RovD RouE ki f lce  

Lover 
3urface 

1 
2 
3 
4 
5 
6 

8 
7 

9 
10 
11 
12 
13 
14 

$2 
18 
17 
19 
20 
21 
22 
23 

-"" 
0.405 

.319 

.a9 
,189 
.lo3 
.146 
.14% 
.017 
.146 
.o€€) -.w6 
-.026 
"009 
-.052 -. 1% -. 069 
-.Of39 -. 026 -.a 
-.1* -. E 6  
.a7 

-2-39 
"881 
"543 - -495 
-.3T - .4u 
"37C 
-.284 
-.19 
-.m 
-.u 
.lo3 
.a7 .C%c 

-3 -772 
-1. fS2 
-1.188 
"758 - .499 
-.456 
-282 
"284 
-.1* 
-.u 
. a7  -.a26 -.a26 
-.a7 

-"" 
0.189 

.146 

.121 -. 078 

.0b3 -.a% 
-.19 - 9 155 
-0327 -. 069 -.a% 
.017 

-"" -0.568 
"543 
-.456 

- .344 
--370 

-.327 
"327 - .284 
- .241 
-.1* - -241 
-.284 - -241 -.284 
-.1* 
-.241 - 241 
-.1@ -- 155 
-A26 
,043 .060 
-043 

-1.447 -"" 
-.844 0.256 
-3% -189 
"499 .146 - . 4 u  ""- - - 370 .146 
-327 .lU 

-.327 .017 
-.a1 -.026 
-284 -.c%g 
-.241 
-2.55 -.026 
-.ox7 -.& 

-.370 -017 

-103 ----- 
-017 -.e 

-1.361 ----- 
-.H 0 
-.672 -103 
"456 "069 
-.241 -.a 
-.I55 . -.026 -.x@. -.06g 

.017 .or7 

I I 
Integrated section aemdynamic characterbtics 

cn 0.389 0.316 0.322 0.254 0.240 
.0038 -.Om . a410 .01n .a44 
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TABLE N. - Continued 

(e) M = 0.32 
CR* = 0.42 

rtpper 
surface 

1 -1.716 
2 - -87s 
3 
4 

-.735 
-.59 

5 
6 

- .476 
7 

-. 515 
-.447 

8 - .375 
9 - ,447 
10 -.303 
11 .375 
12 - .375 
13 -.375 
14 - .375 
15 "231 
16 -.303 
17 "303 
18 -.231 
19 -.I59 
20 -.014 
21 .029 
22 .O% 
23 .029 

Lower 
3urface 

-"" 
0.418 
.418 
.346 

,130 

.202 

.l30 

.202 

.130 

-274 

.346 

-058 
058 

.014 

.014 -. 159 -.a - .087 - -014 
- .014 
.-.& 
"303 

.l30 

Pressure coefficients 

T T Row C T 
3mface 

-5 565 
-1.528 
-1.024 

-.735 - 593- 
-.€x3 
-.447 - .447 
- .087 
-058 

- -231 
- -014 
- .014 
.ma 

Iaver 
3urface 

-"" 
0.202 
0-4 
.r4 

.w - 014 
-.at4 - -014 
-93-59 -.a 
.ass 

.202 

.130 

""- 

c 

1 

0.384 0.425 0.680 0.512 0.388 
.0045 -.OW -0733 .0291 . O S 4  11 

Cm, /4 
1 
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TULE IT.- Continued 

(f) K = 0.32 CN- = 0.44 

I I Pressure coefficients 

me 
surface 

1 -1.849 
2 
3 

-.99 
-.765 

4 -. 6I& 
5 -.495 
6 -.*1 
7 
8 

- .466 
- . 3 9  

9 -.39 
10 - .3l6 
ll - . 3 9  
I 2  - .39 
3-3 "391 
14 - .39 
1-5 -240 
16 - .3l6 
17 - -316 
18 - .2&0 
19 - A 3  
20 - -015 
21 .lo5 
22 .060 
23 .030 

Rowc RowD Row E 

upper 
urface 

Lover 
=face 

r 
i 
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TABLE: 1v.- Concluded 

1 T Pressure coefYfcients 

1 T Row C Row 13 1 Raw E ROWA R o v  B kificr 

Lover 
surface 

rrpP= 
surface 

upper 
iurPace 

-5 287 
-2.206 
-2.449 
-2.125 
-.*9 - .422 
- 3 1  - -341 
-e259 -.w 
"016 
.146 - .016 
.&5 

I 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

""- 
0.470 
.470 
.389 
.308 
.146 
.383 
.3a8 
.146 
.308 
.146 

.146 

.om 

.016 - .1@ 
- .016 
-.OW 
.136 - .016 
-.341 
-.om 
.U6 

-065 

-"" 
0.227 
.W8 
.308 
-227 
.146 
.I46 
0065 - .016 

- .016 
- .1@ 
-.om 
-065 

""- 

-2.206 
-1.233 
-1.233 
-1.514 
-1.233 
-1.233 
-.m 
"82'7 
-.665 
-.503 
-.422 
-e259 
- 3 1  
-*  a 9  

-5.044 
-1.638  0.146 

-.go8 .227 -. 746 
-.665 .227 

""- 
-1.314  .308 

- " - 
"503 *W 
"503 .146 
-.422 -14-6 
"341 -065 
-.422 .065 
"341 - . O m  
-.l@ -.om 
-.016 -.016 

.I46 "-" .227 -.os  

.016 .c65 

-"" -o.&q -. 957 
0.227 -.665 
J4-6 -.422 
-259 "259 
.178 -.W 
.195 -3141 

""- 

- ,065 - .178 
-.1* - .422 
-.1@ 

-2 m 335 
-1.070 
-.go8 
- 0 5 8 4  

"69'7 
-.w 
-.w3 
-.422 - -422 
-341 
- .422 - -422 - -422 
- 341 
-*259 - ,341 
"341 
"259 -.le - .016 
.114 

.032 

- . O R  
-.OS 

I 
Integrated -section aerodyaamic characteristics 

Cn 0.447 0 789 0.687 0 .a2 0.462 
cmc /4 -.m3 -.0349 -. 0394 . E83 .QW 



(a) M = 0.72 
C N ~  = 0.14 

a = 4.2O 
8% = 2.4O up 

T 1 pressure coefficients 

T T T Row A Row B W i c e  

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
l l  
12 
u 
l4 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 

lipperlIwerlDppu lufface amface surface upp=- 
surface 

Upper h e r  
surface surface 

Louer 
wrface 

ripper 
:urface 

-0.147 ----- 
- . 2g  0 . a  
-e253 -169 
-.la7 .I24 
-.la7 .lo2 
-.187 .080 
-.la .m 
-.l87 .013 - 142 - . 031 
-.la7 .@ 
-.209 -.mg 
-.231 - .og  
"275 "076 
"2% -"" 
-231 -.I55 
-.298 -.la7 
"240 -.a 

-0.m 
-.409 
"320 
- .29a 
-.231 - .231 
- -231 
- * 2 7 5  - - 253 
- . 2 9  
- -320 
- .275 - .142 
- . O S  .080 

. O B  .m 

-0.422 - .43r 
-.320 
-.320 
-.298 - .364 - .298 
-.m 
- 2 0 9  
-.0* - -031 

.036 .G22 
,058 

"-" 
0.124 
.m 
.036 

0 
-.&O -. 1E4 
-.231 
-.209 - .364 
-.Os8 

.036 

""- 

- .031 

-0.431 
-.49 - .43l 
"329 - ,320 
-.m 
.009 

4.&3 - - 653 - .498 
- -431 -.m - .364 
- .29 

"164 
-.275 

-.la - -018 .m4 
-.oOg 
.058 

Integrated section aerodynamic cpa;rgcterietics 1 
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TAEaE V.- Contlnued 

NACA RM H55GO7 

(b) M = 0.72 a = 5.80 
CNA = 0.21 6q, = 3.0' ~rp 

Preaeure coefficients 

Row B ROWC T R m D  - I RowE 

upper 
3urface 

-1.285 
-.9l 
- .779 - .a7 - .kg3 
-.449 - -361 
"317 
-.l63 
-.ng - .018 . Ool 
-.El9 
035 

Integratd section aerodynamic characteristics 

Cn 0.296 0.242 0.216 0.19 0.186 

%/4 . 006 - .0070 .&a3 .(E24 . m47 

. ". 



c 

c 

P 

NACA RM H35GO7 

!CABLE V.- Continued 

(c) M = 0.72 
CNA = 0.28 

a = 7.4O 
8,L = 3.70 Irp 

kif ice I T 
Pressure  coefficients 

Row B 

upper 
&ace 

-0.802 
-.m -.y6 - .47l 
- 3 3  - -361 - .339 - -361 
-.339 - -361 
"361 
-.295 -. 163 
-e 031 
.E5 
-079 
-057 

Lower 
urface 

""_ 
0.256 
.167 
.M9 ""- 
.145 ""_ "- . O U  - .031 
"119 
- 163 
-075 
-.m 
-.& 

.057 

""- 

T Row C 

iurface 

-1.124 
-780 - -6% 
-.582 
-.49 
-.4p 
- 3 3  
- .339 
-229 
-.om - -031 
-057 .022 
.079 

Laxer 
;urface 

""_ 
0.18g 
. ~ 7  - 1371 
-066 
.013 -.ow -.w -.w 

- 0 0 5 3  

- .25l 
"015 
-035 

""- 

Ras D - 
Iurface 

-1.507 

surface 

""- 
-1.044 ""- 
-1.022 0.189 
"956 -159 -.648 .I23 -.- .no 
-383 -.a 
-.2% 

"207 -.l85 
-.m 

-.llg -.Oh "229 

"053 "031 
-.llg "022 
"427 

.OU .013 

r Raw E 

VPPa 
urface 

-0.582 
-.a8 -. 670 
"304 
-.m 
- 3 5  
- . 141 

1 
1 

Integrated section aeroayaamic characteristics 

cn 
%/4 

0.298 0.346 0.290 0.250 0.233 
- .0006 - .&5 .&22 .02&5 .0141 



28 - NACA RM H55GO7 

T 
Irifice 

1 
2 
3 
4 

6 
5 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

IcABLE V.- Continued 

Pressure coefficients 

Row A 

-0.2% ""- 
- - S O  0.335 
-.450 .278 
-.340 - 356 

- 3 0  .19 -.2n .168 

-.251 .146 

- -340 .211 

"2% -079 
"251 .035 

"273 -079 
-.2* -.031 
-.%O -.Oil 
-.%a " "- 
-.251 -.o88 
"318 -.llg 
-.282 -.141 
""" "-" 
""" ""- 
-.074 "053 
.004 - .207 
.035 -.074 
.057 .022 

Row B I Row C 

-1.ng ""- 
-.@1 0.212 
-.737 .l68 
-.a8 .159 
-.so .066 
-.'j38 .OU 
-.406 .oog 
-.362 .OU 
-.22g "075 
-.om -.om -. 030 ""_ 
"035 - a 2 7 3  
-022 - .on  

"057  "035 

R o w  D I Row E 

I I 

1 



NACA RM H55GO7 

TABLE v.- continued 

(e )  M = 0.72 
CprA = 0.34 

Preesure coefeicients 
~~ 

upper 
surface 

1 -0 -478 
2 
3 

-.6E 

4 
-.545 - .433 

5 
6 

- .388 
-.388 

7 
8 

-.% 
-.366 

9 - .277 
10 - .277 
ll -.299 
12 -.344 
I 3  - -366 
14 - .366 

16 
15 -.m - .32l 
17 - -241 
18 ____I 

X) 
19 

-.O% 
21 - .018 
22 .OS 
23 .058 

-""- 

""- 
0.364 
.148 
.304 - 237 
. u 4  
.I92 
-147 
.m 
.170 
.lo3 - .oog 

- .oog 
-.&7 -.m 
""_ 
-.El ""- 
""- 
-.0* 
-232 - -076 
.022 

-1.148 
-1.259 
-1.148 
-.*7 
-.567 - -366 -.% -.% 
-.366 
- -366 - .366 -. 299 
-.m 
-.mg 
.I92 .OB0 
.os0 

""- 
0.304 

,237 
. u 4  

.19 
_"" 
-"" ""_ 

-080 
.036 - . o g  

- -143 - .076 
"076 

-.067 
-058 

""_ 

r R O U C  

-1.429 ----- -.= 0.237 -.a80 .1p 
- .p7  -183 
-.go2 .u2 
"813 .m 
-.522 .013 -.* -.o* -.El8 -.o* 
"031 "076 
.O36 ----- 
-125 -.299 
.mg -.os8 .m .OM 

RauD I Row E 

upper 
surface 

-1.348 
-.*7 -. 924 
-.*7 
-.924 
"969 
"835 
"146 
-.433 
-3% 
- .a9 
-.m 
-.OOg 

-058 

L 

Lower 
lurfac€ 

""- ""- 
0.237 

-205 
.147 
.m 
*m 
"076 
- . P O  
-.254 
"500 - -143 
-.076 
-.OOg 

I 

npp- 

-0.95 - .701 -.% 
-263 
-232 
"143 - -143 

surface 
Larer 

surface 

""- 
0.080 . O l 3  
-.122 - 143 -.m -.m 

L 

I Integrated section aerodynamic ChsraCteriStiC8 t 
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!CABLE V.- Continued 

c 

T 
3rifice 

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

(f) M = 0.n 
C N ~  = 0.40 

. .  

Row D 

Iauel- 
wrface surface 

-1.366 -"" - -959 
----- 

.a7 "959 

.l€% -.959 
0.262 -.%9 

-1.072 .15a 
-1.050 . O B -  
-1.050 -.oog -.n3 -.19 
"620 -a235 
-.3m 

-.on -.mg 
-.143 "-063 
-.4& 

.w9 -.m9 

Pressure coefficients 

T Row E 

h e r  
surface 

0.104- 
-014 

-.m 
-.145 
-.lo0 

""- 

-.l67 

7 



NACA RM H55GO7 

z 

r 
kif ice 

l!P.BI& V.- Continued 

1 
Row A Row B 

Pressure coeffic€enta 

-0.- 
-1.403 
- -776 -. 590 
"544 -.w - .474 

-.358 
-.334 
-.334 
-358 
-.358 
-.3% 
-265 - .3ll 
-.228 

"451 

""" 

""" 

"125 
- . a 2  - -032 - 037 

Lower 

-362  -1.403 .479 
.316 -1.310 .m 

""- -1.728 "" 

eurfacc surface surface 
Larer upper 

0.539 0.386 -1.310 

.409 
-316 -1.380 -386 

----- -1.380 

.362 
-.729 .2W 

---- -1.148 ---" 
.m -.38l 

-153  -a269  -293 
.Mo 

-107 -.218 "056 
.lo7 "218 - . a 9  ""- -.wg "149 

-223 .014 -.311 

.m 
"032 "093 -.009 

-014 "009 -.032 

----- .153 

""- ""_ 
- . O S  -.2M 
-.lo2 
0 

Row c 
I 

me- 
mface 

-1.696 

- 1 . J l C  
-1.055 
"544 - . 5x  
-.5x 
- . b y  
-.39 -.% 
-.1F 

""- 

- 153 
033 
,014 
.w 

-.a6  

"334 
-2.49 

-"" 

- .032 

r 
upper 

surf'ace 

-1.426 
"$7 
"520 
-.497 
"451 
"636 -.€&I 
-.706 
- .636 
- -613 
"599 
"3 
-.497 - .4& 

""- 
0 a 293 

.307 

.246 
-209 
.144 
.Ol4 - .172 

-242 
-.543 
-.1p 
-.SI9 
-.lP 

""_ -0.520 ""_ 
-.636 

.Or& -.4% 
0.060 

- 2 6 5  - 3 1  
-.I49 "358 
-.I49 -.3% 
-.lo2 -.%7 

I 

r Integrated section aeroaynamic characterFstics 1 
Cn 0.326 0.560 0.813 0.552 0.450 
C%/4 .m?5 . a 2  -.&&I - .0314 -.m 



mABT;E V.- Continued 

NACA RM E55GO7 

kif ice 

1 
2 
3 
4 

6 
5 

7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

PRESSURE COEFFICIE%ITS AtD AERODYNAMIC CHARACTERISTICS 

OF THE CONVAlR XI?-= WING 
plnd-up turn; M = 0.72 to 0.657 

(h) M = 0.69 
cN* = 0.54 

.. . 

Pressure  coefficient8 

Rar A 

-1'. 1% 
-2,075 
- .*2 
- -693 
-.5P - -621 
-.24 
- .475 - .378 
-.354 
- .354 - - 330 
- .354 
-.378 - .305 - .402 - .364 -""- 
""" 

- .160 
- . O R  - - 039 
.034 

Lover 
lurface 

""- 
0 -5% 
-519 
.495 
.446 
.398 
a373 
.276 
.204 
.30l 
.228 
.lo7 
.131 

.01g - -014 - .a33 

- ,087 - .402 
"136 -. 053 

""- 

-"" -"" 

T Row B 

1 .010 -.oll+ 

T Row C Row E - Row D 

t Upper 
surface 

-1.651 
-1.03 
-.st 
-1.033 
-.w 
-.€!a7 
-.7& -.a2 -.a: -.w 
- .4q - .344 
- * 233 

- .451 

iurface IaVm I surface 

"-" -0.5% -"" -.a9 
0.252 -.475 
-242 -.= 
.228 

-.354 -121 
"354 -189 
-.402 

-.a5 - ,208 
"305 -.w 
-.a3 -.Ea - .208 

T Lower burface 

"-" 
0.010 - -014 
- .l60 
- .2m 
-.184 - 257 

Integratd  section aerodynamic characteristicrt 
. . - . . . . 

. . - . . . . - . 

cn \ 0 -303 0.563 0.700 0.623 0.511 
cmc/4 .mu - .0208 -SO557 -.m . o s  

-4 



E 

NACA RM H55GO7 - 
T 

kcifice 

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
ll 
12 
I3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

PRFSSuRg CaEFFIClENTS AHTI AERODYNAMTC CHARACTERISTICS 

OF TElE COWAIR XF-m m G  

(i) M - 0.68 
C N ~  = 0.61 

33 

Pressure coefficients 

Rou A 

-1.315 
-2.542  0.613 
-1.144 .574 
"874  ,525 
-.6n -501 
-e653  .452 
"579 .427 
"555 .353 
-.432 .280 
-.bo7  .329 
-.bo7 -255 
-.4g .157 
"456 .I& 
"4% -"" 
-.407 .044 
-.4% .010 
"344  -.015 

---- 

-""- -"" 
-""- -I_ 

-.llJ -.om 
-.&g -.49 

.034 -.09 
-SO15 -.137 

Row B T Rou C T 
" 

! I  
" 

- 

mE= 
surface 

-1.502 
-1.070 
-1. a 5  
-1.045 
-1.09 
-1.021 
"9% 
-.a9 
-.653 

-.4% 
- .555 
- .407 
-.373 - .285 

RowD I R m E  

upper 
3urface 

-1.021 - -874 - -874 - -824 
"Tr5 - .775 
-.p2 - - 653 
-.R9 

-.* -. 555 

- . 4 s  -- 530 
-.4w 

Iawer 
3Ilrface 

""_ 
0.034 -. 015 -. 113 
- .162 -.m 
-.a6 

1 

Inteeted aectian  aeroaynamic  characteriatics 

cn 
.m90 w 4  

0.288 0.622 0.802 0 *727 0.600 
-0362 - .O163 - 0  0547 - . m 0  

U 



34 NACA FM H55GO7 

TABLE V.- Continued 

( J )  M = 0.68 
C N ~  = 0.66 

1 Pressure  coefficients r r r R o w  A Row B Row c .. .. Row D Rov E 3rFfice 

Laver 
lurface 

vQ€= 
lurface 

Lover 
burface 

Lmer 
rurface 

ber 
5urfacr 

-"" 
0.010 - .015 
-.u5 
-.m 
-.189 -.a 

Lcwer 
lurface 

""- 
0.284 
299 - 309 
.244 
.199 
.no 
-.la - -289 -.v - .214 
-.189 
-a239 

""- 

VPP- 
Imface 

- 0 . m  - 538 - -413 - .39a 
-.388 -. 339 - 364 

mer 
lurface 

-1.434 
-2 .@+ 
-1 -633 
-.96 
-1.036 -.v - -637 -.w - -463 

- a  413 
-.463 - .463 - .488 - .388 - .339 - .388 
-.349 
""" 

""" 

-.u5 
- ,050 
-.&a 
035 

1 
2 
3 
4 

6 
5 

7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

"-" 
0.622 .608 

.5% .508 
-458 
.408 
.408 
.2& 
.383 
.a9 
.234 
.oas 
-093 
-035 - e 0 1 5  

"-" 

""- _"" 
- -065 - -413 
"1-39 
- - 055 

-1.882 
-1.608 
-1.658 
-1.907 
-2.107 
-2 281 
-1 .a82 
-1.0% 
-.%1 
"588 

-.388 - ,289 - ,115 
159 

* 010 
.010 

- .43a 

""- 
0.359 

.383 

.408 

.4ca 
""- 
""- ""_ 
-259 
.234 
.a5 
.010 - -015 

-.ll5 

-.1% 
- . 0 3  

-"" 

-1.574 
-1.285 
-1.310 
-1.235 
-1.160 
-1.1ll 
"986 - -886 
-.w 
-.58a - .488 
- -438 - -403 - -413 

0.284 
.209 
.349 
.244 
.m9 
.m9 
.085 - .035 

-.065 

- .364 
-.B9 -. ll5 

""- 

""- 

" 

Integrated  section aerodynamic chareccteristica 
. .  

cn x 0.270 0.646 0.902 - 0.823 0.637 

%/4 .0202 - ow75 -.c%34 -. 0842 .0310 
3 
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TABLE V.- Conthud  

(k) M * 0.68 
cNA = 0.70 

T 1 

Pressure  coefficients I 
1 I T T Row A Row B ROW C I Rar D Row E lrifice 

Lcnrer 
rurface 

Larer 
lurface 

Upper 
m-face 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
l6 
17 
18 
19 
20 
21 
22 
23 

-1.59 ' ""_ 
-2.725 

.a -1.147 

.631 -2.224 
0.621 

-.a- 

.ow "32l 
""- " 4 U  
-230 - . k n  
.!a5 -.546 -306 "521 
.456 "411 
.306 - a 4 4 6  
.406 -.5n 
-481 "671 
.506 -.m . 5m 

-.Jog .005 
"373- .030 
""" "_" 
""" _"" 
-.170 

-.146 -.W 
- . 4 u  -.om 
- . g o  

. O B  -.060 

-1.848 
-1.648 
-1.673 
-2.024 
-1.974 
-1.823 
-1.873 
-1.372 
-1.222 -.a 
-.4u 
-.3n - .4u 
-.220 .OB0 
.045 
-.020 

-1.613 
-1 .$a 
-1.347 
-1.347 
-1.222 
-1.122 
-.*7 -. 8 9  - A21 
"696 
"596 
"546 - .461 
-.3n 

-0.496 
- .496 
"446 
- 3 1  
-.3% 
-.3n 
- .4u 

""_ 
0.280 - 331 
.3n 
.291 .2m 
.080 155 

.030 
-.a5 

-.47l 
"" 

-.EO 
-.145 

"-" 
0.030 

-005 -.Eo - .170 
"1% 
"296 

E 

I 

1 

I Integrated section  aeroaynamic  characteristics 

cn 
%4 

0.286 0.659 0- 953  0.893 0.686 . or76 "0339 "0704 - .O*l .oll2 



TABLE v.- Concluded 

NACA RM H55GO7 

m s s m  COEFFICIENTS m AERODYNAMIC CHARACTERISTTCS 

OF THE CONVAIR XF-m WING 

[WM-U~ t&n; M = 0.72 '&"O.Sa 

( 2 )  M = 0.65 a = 23.3' 
CNA = 0.9 SeL = 2.8' up 

Pressure caefficients 

kif ice 
Lower 
l u r f ace  

""_ 
0.678 

.743 

.743 

.a9 

.607 

.579 

.497 

.388 

.443 

.361 
-279 
* 279 ""_ 
.I53 
.115 
.&7 ""- 

""- 
-.022 
- .213 
- .076 
-.OM 

ROW B I Row C 

I 

Row D Row E 

-0.732 
-.m -.% 
-.497 
-.$1 

- .541 
- .514 

Lover 
lurface 

""_ 
0 033 

.a7 .022 
-.on 
-.186 
-.350 

I I 
Intkgrated section aerdymmLc  CharaCteri8ticB 

cn 1 0.482 0.797 0.90 1.154 1.018 

c*/4 
-.om - -.ll84 -.un - .0982 - . m 4  .. 

. " 

c 
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P 

I Pressure coefficients 

I 

1 
- .142 2 
0.313 

-.061 g 
-.OS 8 
-.a 7 
"084 6 
-.m 5 
-.o61 4 
-.lo3 3 

10 -.O% 
ll 
I 2  

-.lo7 

13 
- .178 -.224 

l.4 -.318 
15 -.le 
JA -.341 
17 -.4u 
18 ""_ 
19 ""_ 
20 -2% 
21 - .I19 
22 "026 
23 .044 

LCmer rrpper 
:urface surface 

""_ 0.173 
0.180 

-.142 .l26 
-.a1 

-.=9 -0-79 
-.a9 .u4 

"1'78 "014 
-.142 .033 
-.142 .021 

-033  "283 
-.q2 -.166 

-.ow -.3l8 
-.ug 

"399 -.m "434 
""_ -.& 
-.231 .Ogl. 
"399 .a68 
"-516 .m ""- ""_ -. 079 
-.1B -. 037 - 037 

""- 
0.161 
.o68 .02l 
.021 

""- 
"" ""- 
-.a 
-.l31 
-.353 
- . a 6  -. 131 -.a 
-. 037 
.&l 

""- 

r ROWC 

upper 
surface 

0.058 - 283 
-.X39 - .u3 
"313 
-.399 
-.3B - .423 - "81. -.224 - 033 
. u 4  
.068 .I26 

Lorrer 
imface 

-"" 
0.068 
"002 - -019 
"126 
"189 
"259 - - 376 
-154 - .161 
-. 575 -.& 
.w 

""- 

Row D 

-0.061 
"33 

----- ""_ 
-.353 -0.003 
-.353 
-.329 

-.o% 

-.493 -.q2 
- -516 - -528 -.m -.*o 
-.op - . 4 u  
- 185 -.m -a131 

.063 -.084 .llo -.y5 

.o6r 
2 6  .126 
-.002 

r Row E 

UPP- 
mface 

-0.142 
-.493 
-.&6 
-.a7 -. 283 -. 037 
-079 

her 
burface 

""" 

-0.142 
"240 - ,470 
"224 
"026 
.068 

Integateti section aeroaynamic characteristics 

Cn 0.059 0.085 0.082 0.086 0.092 

*/4 - . omg .0093  .0349 .e ' .m58 



NACA RM 

hi f ice  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

T 

TABLE! VI.- Conthud 

PRESSW COEFFICIENTS m AwaDYmMIC CHARACTERISrICS 

OF TI% CONVAlR XF-92A KMG 

kind-up turn;.M = 0.91 to 0.841. 

Pressure coeff icients 

Row A Row B T 
m e r  

0.256 - .221 - -170 
"117 

mrface 

-.E8 
-.I28 -. la3 - .140 - -093 
-.=8 
- .140 - .210 -. 245 
-.338 -.22l 
"361. 
- a  431 ""- ""_ 
"152 
-.lo5 - .023 
.w 

Lower 
surface iurface 
'Upper 

----- 0.047 
0.228 

.lo? 
"245 -163 
-.A5 -163 
-.315 

-. 186 .070 
-..I* .070 
-.a7 

-023 

.023 
"315 -058 
- . a 3  "035 
"210 

-.4m -.&2 
"3 -.lo5 "338 

""- 0 
-.205 -140 
- .373 -082 
-.443 .Og3 
"̂" 

- .a9 
-.m - .070 . O l 6  

""_ 

Larer 
mrface 

""- 
0.210 
.117 
-070 

. a 7  

- .047 
-.n7 
"350 
- 338 
- a  140 .m 
- 0 0 7 0  

-051 

"-" 
""- ""- 

-"" 

Row C 

upper 
surface 

-0.140 -.280 
"303 
-.256 
- .357 
"431 - .361 - 0455 
-.%3 - .I52 

.047 

.128 

.082 

.l28 

. 

Iaver 
Burface 

""- 
0 -093 

-035 -. 030 
-.on - .152 
-.221 -. 291 - .152 
-.158 

-.606 - .152 
.lo5 

""- 

f Rov D Row E 

I . . . . . - - -. . 
Integrated section aeroaynamic characteristics 

. .. . 

Cn 
% 

0.126 0.142 O J O L  0 -130 0.130 

%/4 . Ol6Q . a26 .0314 .01m .m€!6 
L . , . _  . 

4 
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k i f i c e  

1 
2 
3 
4 

6 
5 

8 
7 

9 
10 
ll 
l2 
13 
14 
15 
l6 
17 

19 
20 
21 
22 
23 

la 

(c) M = 0.9 
CQ = 0.19 

u = 4.90 
6 q  - 4.3O UP 

R O U A  T 
Opper 
rurface 

0.140 
-.361 
- -240 
-.186 
-.1% 
- .187 - -163 
-.1'15 
-.128 
- -140 
"1'15 
-245 - .a6 
-.3w 
-.245 
-.373 
-.a3 ""- "_" 
-.140 
-.m 
0 
-070 

L0WW.- 

jurface 

0.263 
.2lo 
.I98 
.152 
.lo5 
.n7 
.058 . ol2 
. O B  
-058 
"09 
- .070 

"-" 

""_ 
--I59 - .280 
-.326 ""- ""_ 
-.lo0 
- - 338 
-.lo5 
.016 

Pressure coefficients 

T 

-0.163 ""_ 
"443 0.256 
-.326 .1n 
-.26!3  .lo5 -. 233 _____ 
-.245 .lo5 -.2p "" 
-.&5 

-012 -.280 
_-___ 

-.m 0 
"I28 -.a3 
-.x5 -.466 "303 "373 
"082 "338 

.152 ----- 

.lo5 -.&7 

.lo5 .&o 

-0.403 ----- 
"5% 0.163 
-.350 .lo5 
-.373 .on 
-.39 -.ox 
-.478 -.lo5 
-.443 -.I28 
-.5% -.I28 
.qg "" 
.140 -.6U 
.w3 -.a3 
.E8 .082 

-.kg0 "175 

- e l l 0  "135 

-0.695 
-.*1 - -653 -.606 
-- 513 
"455 
" 3 3  - .618 
- -431 
-.&7 
-089 
.042 
.&o - 105 

L 

Lower 
M a c e  

-"" ""_ 
0.128 
-070 
.a23 - .01g - .Ol2 

-.n7 
-.455 
-.PO -. 548 
-.3& 
-.Om 
093 

Lower 
surface 

-"" 
-0.058 
- 3 7  
-.49 
- 3 7  
-.OS 
-.OX! 

Integrated section aercdpmdc characteristics 

cn 0.252 0.222 0.174 0.184 0.186 
- .oogo -.OOOg .05r8 .0442 . 00% 
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TABLE VI. - Continued 

NACA RM H55GO7 

. 

O r i f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

(a) M = 0.91 
C N ~  = 0.23 

.. . - --- . .--.- " z -  ".".-i _. 
Pressure coefficients 

. -. 

Upper 

0.066 

,urface 

- -361 
- -356 - .242 
- .218 
-.a8 
-.206 
- .206 
-.159 - .17l -.& 
-.e4 
-.e8 
-.w - .2@ 
-.396 
-.467 ""- _"" 
-.I23 
-.or3 
.01g 
-078 

Lover mer Lmer Upper h e  Upper 
surface smface surface  surface  surface  surface 

""_ -0.3l3 ----- -0.574 ----- -0.823 
0.311 -.551 0.280 -.8U O.lW -.740 
-268. "3% "646 .I38 -.Rg 
-244 "349 .149 -.456 .YZl. -.8@ 

-138.. "266 .I26  "503 -.a -.- 
.138 -.242 ----- "4% "088 -.551 
. o w  -.29 ----- -.w3 -.m -.5% 
a031 "313 -031 -.562 -.1E -.159 
-114 "361 "064 - . O B  "119 -.OB3 
.O@ -3-84 -.15 -066 .002 -.&o -.503 -.xi6 .u6 -.657 -.cog - . op -  -.3$ -.I23 .&6 -.327 -.OU 

.01g -.oa -114 .q8 .066 
-.Ea' 
-.m .lo2 -.loo 

.161 ----- 
-.265 I .1w .036 

.161 "290 ---- -.403 .OX2 -.5% 

"-" 

-"" 
-"" , 
- . O B  
-.3% 
- . 123  . 012 

-"" -"" 
0.161 
.OW 
.043 
.024 
.w -.088 - .408 

- .1p 
-.5% - .408 

-0.539 ----" 
"729 -0.064 
-.610 - . a 3  
-.472 -.467 
-.395 -.206 
"1-83 "076 
-.u2 -.a 
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TAHLE VI. - Continued 

a = 6.y 
OeL = 4 . P  u$ 

I i Pressme coefficients I 
Orlfice R a r A  

UPP- - UPPW 

Rar B 

surface surface surface surface 
- 

1 

.2l2 -.474 .272 -A09 
4 

0 . S  -.870 0.339 -.401 
3 

""_ -o.@ ----- -0.OLcl 

-e269 -260 -.%5 .I~I 
5 
6 

-.257 .200 -.*1 ----- 
"269 -163 "317 -139 

8 
7 -.&5 .151 - . 3 ~  ----- 

-.&5 -103 -.J17 ----- 
9 "185  -043  -.341 .&3 
10 

-.065 .w7 ""_ - -401 14 
-a113 -a329  -a029 "305 13 
-.&5 -.522 -.&I -.293 12 
-.1n -.437 .w9 -.221 11 
-.a1 -.377 .ll5 -.w 

15 -.3w -.I20 ' 
16 - a b 2 5  .079 -.lo1 

. g 3  ""- 
17 - . k g  "245 .Os .M4 
18 
rg """ ""_ 
20 
21 

-.I25 -.o* 
-.065 -.44g 

22 
23 

-.m -.I25 

- 3 

""" ""_ 

.&7 0 
I 

upper 
surface 

-0.726 
-07% 
-.702 -.a - -613 -. 5% 
"546 
-.5* 
-.6& 
-.03 
.a3 
.=5 .w5 

Larer 
Burface 

""_ 
0.224 
.163 
.u5 
.024 - .E9 

-.os 

-.om -.I- 

- .OS6 

-. 6 9  
"570 

""_ 

1 -0.79 .a5 

T R a r  D I RowE I t 

L 

-0.64; 
- .8Z 
"654 
-.4% - -385 - .22l 
-.I5 

- 

Loser 
M a c e  

""- 
-0.065 
-.173 
-.D7 
-.a 
-.089 -.Lo1 

~~ 

Integrated section aerdynemic characteristics 

cn 0.281 0.342 0.36 0.256 0.254 
=q/4 -.c#6 .&45 .&lG . O u t 3  - ,0134 
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c 

WXLE VI.- Continued 

PRESSURE COEFFICIENTS AND AERODYHAMIC  CHARACTERISTICS 

OF TBE COWAIR XF-sI;IA WIIYG 

Pind-up turn; M = 0.91 to 0.4 

( f )  M = 0.88 
clJ* = 0.30 

a = 7.2O 
8 q  = 5.0° lq 

1 

Reeeure coefficiente 

1 T Row C RarD I R m E  Row A 

f - 

- 

IrFfice C L 

? E  
" 

c 

UPP- 
burface 

Lower 
I U r f a C C  

""- 
0 -354 
.310 
.285 
.200 
.I76 
.163 .=7 
.066 - 139 
.lo2 

- .020 - .020 
- -100 -.le - .=7 

""_ 
""_ 
"-" 
-.loo 
- -483 - .142 
- .015 

Lover 
surface 

""- 
0.29 .224 
.le8 

.163 

.054 

-.166 
- 227 
-.lo5 -.a 
-.ll7 
*om 

-"" 
"-" ""- 
- -032 

-"" 

uPP= 
-1 .a69 -. 934 -. 947 
-.983 

lurface 

- -813 
"688 
- .813 
- .422 
- .215 
-.1W 
-.I22 - . o g  - .x24 - .044 

vpp= 
surface sur face  

----- -0.617 ""- -. 691 
0.188 

-.393 .159 
-.593 

-.a1 .c54 -.227 .op 
-.331 .ow 

-.& 
-.=1 -.202 
"654 
"483 - -142 

-0.593 
-.m 
-.849 
-.%1 
- 0398 - 325 
- 3 9  
-.349 
- .373 - -410 
"483 
-.%9 - 227 
.m5 
,188 

.OW 

.OW 

1 
2 

-0.105 
- .447 

3 - .493 
4 -.%9 
5 

- .276 8 
- .300 7 
- .288 6 
- .3m 

_ _ _ _ _ _  18 
-. 532 17 
- .434 16 
-.337 15 
- .434 Ik 
- .324 13 
- -337 12 
- -264 ll 
-.E7 10 
- -215 9 

20 
19 """ 

-.I29 
21 -.O68 
22 .w 
23 .&6 

,017 

" 

I 
Xntc.grated section aerdynamic characteristics 

Cn 0.242 0.3% 0-353 0.303 0.285 
-/4 -.0131 -.eon .&42 . O W  .02la 
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T 

c 

Zrifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
lo 
ll 
12 
13 
14 
15 
16 
1.7 
18 
19 
20 
21 
22 
23 

TABtE VI. - Conthued 

a = 8.4O 
8= = ?.lo ug 

f 

Rou A 

-0.m 
0.3% -a507 
""_ 
.338 -.% 

"346 -264 
"420 -326 

"321 .214 
-.333 .a 
"308 -164 
-.234 .lo2 
"246 .164 
-.2& .x27 
"358 .015 - -4% ""- 
"346 -.og2 
-.433 -.l47 
-.545 -.184 

- -3% -015 

""" ""_ 
""" ""_ 
-.log -.ow -.o!% -.49 
.015 
.on -.m5 

r P C  

Raw B 

UPP- 
lurface 

-0.P9 
-1.042 
-.m 
-.a3 -.n1 
-.470 
-132l 
"383 - .37l - .420 
"520 - .5& - -147 
.015 .226 
.ago 
.OW 

Lower 
rurface 

""_ 
0.326 
.m 
.a4 

.B9 
"-" 
"" ""_ 
. on .002 
-.I22 
"1-97 
- .085 
-.m 
-.log 
.m7 

""- 

T RowC I RovD r 
-0.943 

0.239 -.sa0 
----- 
.201 -1.005 

-1.075 .082 
-.m .027 
-.4m -.om 
"557 

-.os0 -.015 
-io60 -.I22 "072 

*ocp ""- 
.I64 -." 
.ogO "483 
.ago .040 

-1.030 .la 

-1.167 - - 930 
-.P3 -.m 
-.930 
-1 -005 
-.806 
-.607 
- -383 -.% - .251 - .214 - .216 
-.m 

"" 

0.214 - 177 .w 
.lo7 
.077 - .022 
-.22l 
-.1n 
-.669 
-.w 
- A34 
.002 

""_ 

ROUE 

-0.570 ------ 
"593 -0.035 
-.420 

-.I34  "234 
-.234 "308 
-.2a -.3a 
"159 

-.172 -.=I 

Integrated section aerodynamic characteristics 
I I I t I 

Cn 0.a7 0.549 0.366 0 342 0 -318 

CQ/4 .0045 .m .0266 "0112 - .0016 
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TABLE VI.- Continued 

3rifice 

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
ll 
12 
x3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

(h) M = 0.87 
C N ~  = 0.37 

a = 8.80 
= 5.3O UP 

Row A 

-0.225 ----- -.- 0.4W 
"562 -369 
-.44O -332 
-.364 .268 
"326 .218 
"364 -218 
-e326  -154 
-.251  -116 
-.263 .m 
"280 -142 
"317 ,028 - -377 .028 
"478 -.3a - . o s  
"453  "137 
- .y% -.la7 

----- 

""" ""_ 
""" ""_ 
-.a -.o* 
-.M -.516 

.q8 -.010 
a028 -e149 

Pressure coefficiente 

Rov B Row C Rov D Rov E 

. 

Integrated  section aeroaynamic characteristics 
. . - . -. -. - 

cn 0.332 
.0019 .oo% . a33  .0320 - -0083 
0.187 0 -587 0.418 0.362 

. .  

-P, 
'L 

" 



TAITLB VI.- COntFnued 

45 

rifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
I 2  
13 
14 
15 
l 6  
17 
18 
19 
20 
21 
22 
23 

a = 9.2 0 

6 g  = 5.3O UP 
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TARLE VI. - Continued 

NACA RM H55G07 

T 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 

l a  

R o u  A 

pr 

Row B i ssme coefficients 

ROWC Rov D T 
aurface 

~ 

-1.l34 - * 9% -. 9 9  
-1. cu7 
-1.~6 

- 0  963 -.w - .326 
.034 

.m 

.170 

.a3 

.n7 

-1.030 

-upper 
3urface surface 

""- -1.226 

.&a -1.056 

.22g -1.134 

.I23 -1.m .07a -1.lOB 
-039 " 9 3  -.a& -.e1 

-.026 -.665 -.06a -.535 ""- -.462 -.8u -.2% -.a5 . - .3u 
. o u  -.m 

0.261 -1.03C 

Lover 
3urface 

""- 
0.248 
.m 
.170 
.149 
3J-7 . 026 - 3 3  - .l* 

-.no - .300 
-.lo4 - .052 

-"" 

vpper 
aurface 

T 
! I I  

-0.561 - .60c 
-.274 - .u4 
-.222 
-.222 -.= 

surface 

""" 

-0.013 
-.w 
- 3 3  -*w - -143 
- .l% 

I t 
Inteerated  section aerodynamic characteriatics 

Cn 0.154 0.n9  0 * 530 0.430  0.3a9 - .ooogo .owl - ,0326 .0486 03% 
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47 

r 
* 

.. 

(9) M = 0.85 
CrvA = 0.45 

a = 10.kO 
= 5.S0 q p  

I Pressure coefficients 

mrifice 

upper 
surface 

1 

8 
7 

-439 6 
-A70 5 
-. 597 4 
"673- 3 
-.e62 2 
-0.465 

-.399 
"412 

9 -.320 
10 - .333 
3 . l  "3446 
12 - .452 
13 - .439 
14 -.492 
15 -.439 
16 - -531 
17 "5 
18 __-___ 
20 
19 """ -.& 
21 -.w 
22 -037 
23 .OW 

Row A 

a - 

- 

IaUer 
i u r f a c e  

""- 
0.481 
-447 
.3* 
-341 
.301 
.288 
I 248 
. s 9  .&a .is .w 
.077 

- .069 
-.On 

"122 

""- 

""- "- 
-.w - .5?l 
-&I 
-.OW 

t 
R a r  B 

opper 
lurface 

-1.060 
-1.153 
-1.19 
-1 -140 
-1.444 
-1.325 -.862 - .412 
-.465 
-A39 
-.%a - .624 
-.OB 
037 
.m .w .w 

Lower 
burface 

"" 

0.3% . 301 .288 
262 

""- 
""- -"" 
.I30 
.ago - -029 
-.lo8 - .a2 
"056 
-.I35 - - 037 

"" 

r RarC ROWD r 
-1.179 
-1.020 
-1. m 
-1.153 
-1.240 
-1.153 
-1.ll3 
"954 
-.333 

-037 
.E50 .288 
* a 9  
037 

Lcnrer 
d a c e  - 
""- 
0.275 .248 

2 4 3  
.14a 
.m3 
.063 

-io03 -. OI.6 
-.OW 
-.@kg 
-.2m 
-.029 

""e 

-1.206 
-1.086 
-1.087 
-1.179 
-1.166 
-1.113 
"91 -.EM 
"6% 
"545 
-.4n 
-3.38 -.m -.% 

-0.375 ----- 
-.4l2 4.&2 
-.a4 "122 
"259 "201 
-.293 -A1 
"293 "188 
-.m -.a1 
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TABtE VI.- Continued 

NACA RM H55GO7 

h i f i c e  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
l2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Row A 

upper 

0.5n -1.312 

her 

----- -0.636 

-.%O' -536 
- .no .4% 
-.ST .442 
-.555 .3B8 
-.474 

.l32 -.326 

.159 -.4m 
-253 -.3& 
.EA -.394 
-253 - -326 .32l -.434 
.361 

-.340 .a43 
-.4g -.016 
-.353 -.084 

-272 -.o@ -.- "690 
"151 -.2S -.a -.age 

!urfme surface 

-.340 ----- 

""" ""_ 
""" -"" 

Ro 

UPP- 
surface 

-1.283 
-1.243 
-1.323 
-1.4s 
-1.472 
-1.58C 
-1.404 
-.m - -623 -.m - .394 - .434 
-.39 -.ue 
.lo5 -.a 

-.m 

Pressure coefPicients 

r B  

Lower 
surface 

R m  C 

WP= LzIver 

-1.270 ----- 
-1.081 0.294 
-1.027 
-Lo00 .3w 
-1.062 .205 
-1.W7 .159 
-.m .llg 
-.8U .024 
"650 -024 
-.97 -.051 - -4% -"" 
"272 -.879 

3urface surface 

-.272 -.w1 
-.mg -.om 

Rov D T 
upper Lo= 
3urface surface 

-0.99 -. 704 
""- 
""- -.* 0.240 

-.m -240 -.& -213 
-.a32 .209 -.w -.l% 
-.69 -078 
- a 6 5 0  -.1@ 
-.a9 -.w 
-.$l -.7& 
-.m -.380 
-.536 -.151 
-.488 -.151 

I .  

Upper 
s u r f a c e  

-0.542 
-.5* 
-*515 
-.439 
-.434 
-.4m 
-.434 

Row E 

Integrated section aerodynamic chaxacteristice 

Cn 0.303 0.638 0.734 0.6338 0 513 
%/4 - . O W  -.0682 -a039 .0141 - .0093 

1 

" 

. 
" .. 
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r i f i c e  

r t 
1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
1-7 
l8 
19 
20 
21 
22 
23 

TABLE VI.- Cmcl l Ided 

a = 14.9 
€iq, = 2.2O up 

49 

Pressure coe f f i c i en t8  

Rar A R a r C  ROUB r 
Upper 
lurface 

-0.696 
-1.662 
-1.1% - -803 
-.683 
"560 - .479 - .465 
- .3% - .370 
-343 - -492 
- -520 
- -411 
- -383 
-.3!37 
-.Y% 
""" 

""" 

-.329 
--.248 
"l66 
- .og8 

Larer 
;urface 

"" 

0-577 
.555 
.528 
.m 
.419 
-3% - 337 
.E6 
-2% .256 
.188 
-147 

.On . oll 
- .057 

""- 

""- 
"" - .a24 

-.m7 -.oll 

mew 
surf ace 

-1.200 
-1.104 -.9% 
-1 I 132 
-1.113 
-1.023 
-.94 
- . 9 8  -.w 
-.a7 
-.533 - .479 
-.3m - .288 

""- 
0.269 

.283 

.m 

.284 

.1* 
* 133, 
.65 .024 
.&2 

-.533 
-.180 -.On 

""- 

-0.m 
"615 

""- ----- 
-.a1 0.256 
-.a2 -.fl .2% 

-.112 -.m - .on "569 
-.w7 -.539 
"370 -.a7 
"044 -.656 
-.OgB -.e8 
.I61 -.m 
. a 5  "819 
.234 -.gl4 
.242 

f Row E 

upper 
,urf ac e 

-0.615 -.w 
-.479 - .498 
- -465 - .424 
"465 

Lower 
lurface 

""" 

-0.092 
-106 

-.OX 
- 0  275 - .OgB 
-.24a 

Integrated section aerodynamic chaxacter is t ice 

cn 0.343 0.750 0.830 0.731 0.m 
cmc /4 - .0368 - .0637 - .l226 -. 0736 - .Ol% 



(a) M = 0.76 
Q* = 0.10 

a = 1.8 
8 q  = 1.6' up 

0 

kFfice Raw A 

upper - 
surface surfacc 

1 0.242 
0.155 -.I79 2 
----- 

-.038 -.I26 8 
.011 -.I25 7 
.a24 - a m  6 
-057 "125 5 
.lo6 -.I39 4 
.lo6 -.&I 3 

9 -.u -.m 
10 "159 -911 
IJ. 
12 

-.l66 -.OW 
-.207 - . u  u -.248 -.112 

14 - .261 -. 193 
15 -.220 -.m 
16 -.288 -.248 
17 -.a0 - e 2 6 1  

18 

20 

-.166 -.&I 
19 -.m -.El2 

-.a4 
-.og8 "022 21 
"030 

-.030 .024 22 
23 .016 .OM 

T 
Pressure coefficients 

T 

0 079 
-.248 -. 193 -. 193 -.m - * 193 -.m 
-.m - 207 -.a - .288 
"275 - .152 - .dl4 

. O F  . Oll 

.052 

Larer 
wrface 

t 
Row C 

-0.044 - .288 - -247 
-.m 
"275 - .3l6 
-.275 
-.288 

-.E@ 
- - 193 

- .030 . 011 
. o n  
. 6 5  

-"" 
0.065 . OIJ. 
-.m3 
-.O% 
-.I25 
"139 -.I66 
-.152 
-.m 
"180 -.a 
""- 

.052 

Row D 

ripper 
surface 

-0. *a - ,411 - .370 
"329 - .3cQ - .3lG - -288 
-.24a 
-.a6 
-.E@ - .003 
-.m 

-079 
.a65 

her 
surface 

""- 
0 - 079 
-.m - .030 
- . a 9  - .O* -- 193 - .261 - .248 
- .355 - .O-p 

-065 

-"" 

- .030 

Row E 

upper 
nmface 

-0.152 - 3 4 3  - .302 
- e 2 7 5  

-.m -.w 
.024 

Lower 
surface 

0.011 
--w 
-.la0 
-.1B 
-.w 
.024 

""- 

Integrated section aerodynamic characteristics 1 

4 

c 

.. 

.. 



MPICA RM mCo7 

r I 
Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I l  
12 
13 
14 
15 
16 
17 
la 
19 
20 
2 l  
22 
23 

(b) M = 0.76 
CNA = 0.50 

T 
Freesue  coefficients 

Raw B 

upper 

-0.fll 
-1.054 

-550 - .445 
-.w - -361 
-340 - .361 - - 319 - .340 - -361 
-.29 
-.m -.& .l64 
.Lo1 
.080 

3urface 

r 
-1.150 
-.m -.m - -6% 
- . 5 9  
"466 - .445 
-a 361 - .235 -.088 
-.ode 
-.a0 
-.&7 
-.m 

.017 -.004 - -038 
-.067 -.a 
- .29e 
-.OM 

-"" 
-0059 

r r 
upper 
m a c e  

-1.97 -- rn 
-1.012 
"928 
-=m - .676 - .466 - .445 
"172 
-.log 
-.034 - -013 
-.&6 

.017 

Lower 
#&ace 

-"" 
0 22'1 
197 

.164 

.log 

.m 
-.067 - .l51 
"235 - .550 
-.1p 
-.046 
.017 

""- 

ROWE 

mef 
iurface 

-0.508 
- 0  592 - .487 -.222 
-.256 -. 172 
-.l% 

Lower 
iurface 

""- 
0.101 
.017 - .130 
-.m - .067 - .088 

7 

I Integrated section aerodynemic characteristics 1 



T Pressure coefficients r T I R o w A  I RowB 1 R o w C  ROWD 
lrifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
I 2  
u 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

ma 
lurface 

-0. *o 
-.563 
-.sa5 
- *  919 -. 3.9 -.m -.v 
"71-s - -630 - s63O - .665 
- -483 - .4g( 
-.386 

Lower 
i u r f  ace 

I I 

""" 

""" 

0.n9  - 293 
-235 .2w 
.115 

-.OOg 
-.m 
"2.75 
-1. U.8 - .a1 
-.la -.a 

- 0 . 3 9  -"" 
"608 

-.226 -.% -.m -.364 
-.la -.408 
-.142 "395 
-.mg -.563 
0.035 



NACA FM 53 

(a) M = 0.76 
cIf* = 0.64 

kcifice R a r A  

upper 
surface surface 
- 

1 

. 4p  -.602 6 

.493 -.79 5 

.539 -1.19 4 
-607 -1.743 3 

0.m -2.040 2 
""- -1.pjg 

8 
7 "64-8 -402 

9 
-.e5 .379 

10 
"465  -310 
"420 -3356 

ll -.3m .288 
12 -.4m -173 
13 -.443 .196 
14 - -443 -"" 
15 -.397 

-.@ ,014 23 
-.l46 -.w 22 
-.488 -.a 21 
-.loo -.l6g 20 
-"" """ 19 
- - - - - ""- 18 
-.mg -.%l 17 
.036 -.443 16 
-068 

Pressure coefficients 

RawB - me- 
mcface surface 

-0 557 
""" "602 
0.242 - . a 3  
.2m -.sa3 
.288 -.374 
.251 -.33 
.187 -.3?4 

-"" . 

-0059 
-.146 - 237 
-1.104 - -237 
-.169 -.uk 

1 
t 

""- 
0.014 
-.w -.I23 
-.fig 
-269 -.& 

Integrated s e c t i o n  aeMdynamic cherracterietics 

cn 0.272 0.614 0.801 0.789 0.624 

-A .oogg .0&6 -.om - .w15 -.c%gl 



TABLE VI1.- Concluded 

NACA RM H55G07 

k i f i c e  

1 
2 
3 
4 

6 
5 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 

T , t  

(e) M = 0.76 
CNA = 0.68 

Pressure caeff  icients 

her 
3urface 

0.400 
.400 
.400 

.423 

.4m 

.283 

.282 

.236 
-.O% 
-.026 
- .026 
-.09 

- .161 
.O% 

-"" 

""- 

-"" 

T Row D 

upper 
~urface 

-0.839 
-.769 
- - 769 
-a746 - .722 
-.769 - -746 
"675 - .629 
-.605 
-.582 - .535 
- . 3 9  - -465 

""" 

""" 

0 - 330 
.3@5 
. 3 6  
.269 

. 0% 
-.138 -.208 
-1 .a73 
-.2Q9 - .161 -.a 

.189 

L 

e - 

I 

Row E 

-0.559 ----- 
- . a 5  

-. 115 - .418 
.026 -.488 

0.049 

"418 -.1% 
-.372 -.161 
"395 "255 

Integrated section serdynemic characteristics 

CR 0 332 0.69 0.858 0.899 0.684 

%/4 -.&lo - -0643 - -0838 - , m 3  - .ooo6 

. . . . . . - 

. "" 

1 



NACA RM E55Go7 55 

(a) M = 0.82 qq* = 0.08 
a = 1.1' 
6% = 1.6' rrp 

)rFfice 

upper 
surface 

1 0.290 
2 - -151 
3 -a137 
4 
5 

-.lo2 
"112 

6 
7 - .u 
8 -.m 
g -.e 
10 
ll 

-.l22 
12 

- .151 
13 

-.a0 
"259 

14 -.=8 
15 -.m 
16 -.337 
17 - e 3 0 8  

st3 -.308 
39 -.210 
20 - - 053 
21 -.om 
22 .035 
23 .055 

Lcwer 
m a c e  

-"- 
0.149 
-09 .& 
.049 
.016 
.006 

- .059 -.o& . Ol6 
-.033 
-.l31 
"122 -.2x) - .210 -.m - .269 
-.a 
-.I31 
- A 3  
-.u -.024 
.020 

r Pressure  coefficients 

ROTTB R m  C 

TJPF 
burface 

0 -133 -. 229 -.1n 
-.180 
-.151 -.In 
-.l61 
-.a0 
-.m 
- .270 
- - 327 - .308 
"1% 
-.043 
.65 

.065 

.025 
.045 

b D  

upper Lower 
rurface 

6.092 

surface 

"337 
-"" 
"e-- 

"327 0.&5 
"318 -.&7 
-.3m 

-.067 -.337 
-.063 

-269 -.I32 -.2% -.170 
-.2M "269 
-.m -.m 

.006 -.4* 
-.oa ,-.082 
.084 .074 -065 "024 

1 

Row E 

-0.053 
- -32'1 
-269 
"259 
-.298 
-.w 
.045 

her 
Iurface 

""" 

-0 033 - -131 
-.229 
-220 
- 0 0 5 3  

.a5 

Integrated section aercdpwnic characteristics 

CU 

%/4 

0.074 0.093 0.083 0.073 0.1cg 
-.ooo6 -.0003 .0368 .01% . m o  



TAEm m.- continued 

NACA RM H55GO7 

OrFffce 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
l2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

T t 
(b) M = 0.82 .. - .a--u-5*00 

cw* = 0.18 6q, = 2.a0 up 

R a r A  I Rav B 

0.0% ----- -0.236 
- a 3 4 6  0.245 -.455 
"280 .201 -.324 
-.1% .2O1 -.346 
"214 -136 -.&O 
-.192 .ow -.280 
"1% -0% -.-8 -.1n .on -.280 
-.149 -004 -.280 
-.I% -0% -.324 
-.1% .026 -.4ll 
"267 "083 -.346 
-.302 -.o61 -.170 
"324 -.149 -.O18 
-.280 -.l62 .w 
"367 -.I% .048 
"302 -.214 .070 ""- - .171 

"127 
-.lo5 -.a51 
"039 -.ln 
.048 .004 
.070 .026 

-"" 

Larer 
rurface 

er 

T R O W C  T 
upper 

mrface 

-0.m 
-.499 
"389 - -367 - 389 
-.499 - -383 - -367 - -258 
-.lo? 
.a& 
.070 
.026 
.O% 

her 
lurface 

O.ll4 
.OF 

.m .092 

-.&I, 
-.os3 
-.lo5 
-.I27 
-.w 
- .280 
-.&l 
.061 

""- 

""- 

zurface 

-0.914 - -870 
-.735 
-.92 - . 4 u  
-.4% - -389 - -302 
-.149 
-.a3 
.026 

- ,004 . 004 
.070 

Lower Upper Lower 
surface surface  surface 

---" -0.455 "".# -.Eo8 0.070 
0.136 -.452 -.OB 
""- 
-070 -a499 -.1'7l. 
-035 "389 -.a9 
"018 -.1&9 -.039 
m.039 - a 0 3 9  - a 0 1 8  -.w - -289 - 2 3 6  
-.w 
-.m3 
-.OB 
.09 

Integrated section aeroaynamic characteristics 
~~ 

I 



c 

NACA RM H55GO7 
_ .  

a 5 7.2' 
Bq, = 4.20 Irp 

57 

Zrifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

-0.159 

-278 -.338 

0.310 "477 
----- 

-.437  .298 

-.298 .218 -.m 

-.ill -.298 
-"" - -397 O -a358 
-.Ob "318 
-079 -.m .I99 -.a8 
.&o -.2g8 
.ng -.29 
.17g -.2@ 
.I99 

-.hi' 
"139 "306 
"139 

""" ""- 
""" ""_ 
-.079 

.008 -060 
-.egg .ox) -.a8 

-.m 
-.& 

Pressure coefficients 

Row A RarD Row C R o w  B 

mer Laver Upper Lmer mer Lower 
isurface E surface surface surface sur face  surface surface 

-0 * P5 
-1.073 
-.793 - -417 
"318 
- a  338 
-e338 
-.397 - .358 - .IC77 
- .497 
-.358 
"159 
-.m - 159 

-079 
.W9 

0.278 - 179 - 179 
""- 

""- 
* 139 ""- ""- 
.&O 

0 
-.I39 
"179 -.c%o 
-.W9 
- .0p 
.oLo 

-"" 

-l.ocy=J 

-.wg -.238 
-.on "397 
-.om -.516 
0 -0655 

-048 "675 
.151 -.-p3 
-159 -a735 
0.1% -.775 
-"" 

0 
-.OS -.159 

-.o€io -.397 
.&8 -.l"g 
"079 "060 

""_ 

-1.232 
-1.013 
-1.013 
"993 - -6% 
"-6% 
-.!E56 
-.417 
179 

-.I59 
-.048 
-.028 
-.a0 
0 

1 I t I I I I I 

her 
=face 

""- 
0 0179 

- 139 
.a7 
.052 -.& 
-.218 -.a 
-.m - .u9 -.& .om 

""- 
.131 

r Row E 

upper 
urface 

-0.Q" 
-.5* - .556 - .246 
-.278 -.u8 
-- 179 

Lower 
inface 

""- 
0.040 -.040 - .I39 
"159 
"079 
-.U9 

Integrated section aerodynamic characterlatics 
I b I 



TABLE VI1I.- Continued 

NACA RM H55GO7 

(a) M - 0.82 
CNA = 0.40 

r 
IrFfice 

1 
2 
3 
4 

6 
5 

7 
8 
9 
lo 
ll 
12 
13 
14 
15 
16 

18 
17 

19 
20 
21  
22 
23 

Row A 

upper Lower 
3urface surface 

-0.402 
0.545 - . a 3  
""- 

.&o -.422 

.020 -.402 

.la -.362 
, .Xn -.322 
.lo1 -.x2 
.161 -.3a2 
.241 -.* .261 - . 4 ~  
.28l -.442 
.342 -.462 
-362 "643 

"322 -.052 
-.4& -.lo1 
"310 -.141 

- .483 -__-- 

""" ""_ 
""" ""- 
-.lo1 

0 

-.OB0 
"048 - a 3 0 2  

- . O M  
-040 -.010 

Pressure coefficients 

I 

T I 
! E  
" 

+ 

Row D 

mPer 
b u r f a c e  

-1.267 
.1.066 
.1.&6 
.1.086 
.1.066 
.1.m -.* 
-.e85 
-a563 
-.654 -. 511 
-.310 - .221 
- .141 

Lower 
rurf'ace 

-"" ""- 
0.201 

193 
.r61 
.149 
.m 
-.a0 - .201 
-.241 
-.e+ - .161 
- .lo1 -.& 

Row E 

-0.543 - -623 
-.4w 
"245 
-.a1 - .x)1 
-.201 

h e r  
3 u r f a c e  

0 .om 
0 
-.141 - .161 
-.I21 
"161 

-"" 

c 

1 
1 

Integrated section aerodynamic characteristics 

cn 0.156 0.686 0.476 0.424 0 3448 
%/4 .ooo6 - .0291 .0301 .0269 -.0035 

-.  

. 

c 



TABU3 KUI. - Continued 
59 

r 

( e )  M = 0.80 
C ~ A  s 0.48 

I I Preseure coefficients 

lrifice R O U A  Rar B I Row C I Row D 
I I 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
I 2  
13 
14 
15 
l6 
17 
18 
19 
20 
21 
22 
23 

-0.651 ---- 
-.735 .455 
-.6N -434 
-.To3 .392 
-.26 -351 
-.463 .309 
-.442 .246 
-.359 .le4 

~ -.359 .267 
"346 .m 

, -.422 .loo 
-.442 .loo 

I -.463 ----- 
"317 .a 

I "338 -.&6 
, "242 "088 
~ -""- 

-1.340 0.488 

-"" -""- "- 
-.log -.@a 
-.on -.359 -.004 -.l2g 
.or7 -.OB 

-1.29 
-1.152 
-1.2l5 
-1.295 
-1.549 
-1.444 
-1.173 - .547 
-.484 
- ,401 - -380 
-.w 
"109 - .&6 

. E 5  -.004 
- . O S  

I I I 

I I 
1 I I 

L 

"-" 
0 -372 .283 
-309 

.288 
-"" 
""_ -"" 
.163 .Loo 

-.O& 
-.om - .&6 
-.log 

- .l21 -.a 
-"" 

-1.348 
-1.027 
-1.u.o 
-1. u 5  
-1.236 
-1 -152 
-1.006 

"776 
-.X9 
-.m - .046 
.079 -.& 

-.X% 

- 

-"" 
0.246 

.&7 
,259 
-17l .la 
.058 -.a -.a& - .067 

-.m -.1n 
-.67 

-"" 

-1.l31 
-.m 
-93 - -881 
-.m -.ea 
"756 
"6% - .7l4 
- 0  547 -.a1 - -409 - .442 - .422 

-"I 

0 267 
.S8 
.246 
.In .SA -.004 
-.19 
-.wr - .88l - -233 
-.150 - .lP 

-"" 

r 

I 1 I c 

VPP- 
burface 

-0 -3% 
-.422 -.m - -326 - .33e - .33e 
-.33e 

Lower 
3urface 

""" -0.CxJ4 
"046 -.1n -.w - .I9 
"276 

b 

Integrated section aerodyaemic characteristics 

- 0.19 0.6b8 0.626 0.501 0.418 Cn 

c I w +  .on5 - .022l -.&4 .0243 .a35 



60 NACA RM H55GO7 

T 1 Pressure coefficients 
. -. . - . - 

¶ 

T T 
Lover 

3urface 

1 
2 
3 
4 
5 
6 

8 
7 

9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

-0.803 
-.497 
-.453 
-.431 
"519 - -6% 
-.6$ 
-.71.6 - e 6 2 8  - .628 -.sa4 - .519 
-.%O 
-.453 

-0.519 
- . a 5  
-.*0 

- 3 7  - -387 

- A31 - A09 

-0.649 --"- 
-1.503 0.532 
"694 -488 
"497 .444 
-.w .4m 
"497 .379 

-.bog ,291 -.* .225 
-.344 .269 
-.344 .204 
"387 .138 
-.387 .U6 -.* .028 
-.2@ .028 
"300 "037 
-.278 -.081 

-.059 
""" -.a* 
-.256 -.a9 
-.168 -.322 

- .037 - .015 

-.4n .313 

-""- 

-.lo3 "125 

-1.263 ----- 
-1.l.31 0.379 
-1.175 .335 
-1.284  -313 
-1.525 ----- 
-1.4& .3u 

-.628 .182 
-.562 .I& 
-.278 .138 

-.256 - .@9 

-1.284 .291 

-.250 m.007 

-.300 "037 
- . q 8  -.a1 

-072 ""_ 

-1.350 
-1.&k 0.269 
-1.109 .291 
-1.153 .282 
-1.241 -182 
-1.W .138 
-.759 .09+ 
- . 6 p  -028 -.* -.015 
-.%O -.081 
-.4m - .387 - .453 -.344 -.la 
-.256 -.&L 

""_ 

-"" 

- .01g 

Integrated section aerodynamic characteristics 
. .  . ._ . .  - . " .:/ &..:.-CA . -  - 

% 0.467  0.564 0.366 0.576 0 *755 

%/4 - . O O B  .0176 - -0362 - .0170 - ,0338 



NACA FM H55GO7 - 61 

Irifice 

-r 

~~ 

1 
2 

4 
3 

5 
6 
7 
0 
9 
10 
l.l 
12 
13 
14 
1.5 
16 
1.7 
18 
19 
20 
21 
22 
23 

R o w A  

-0.567 ""- 
-.676 .455 -. 676 

-319 -.472 
.332 -.458 
.373 " 3 3  
.428 

-.Ow -.246 
-.&g -308 

. o n  -.2% 
-019 "376 
.lo1 -.4& 
.lo1 -.417 
.2lo -363 
. s o  -.322 
-210 -.3g 
-250 -.417 

""" "063 
-.w -.w -.on -.on -.336 

-.04g -.lo4 
"036  "063 

-1.317 O.'jOg 

""" 

r Pressure coefficients 

R a r B  

-1.276 
-1.208 
-1.243 
-1.276 
-1.6n 
-1.480 
-1 -276 -. 581 
- -445 
-.499 -.s 
-.240 
- -213 
.lo1 

- . l l7 -.on 

-.581 

Larer 
urface 

-"" 
0-373 

-319 
.Jog 

.291 
""- 
-218 
. s 9  
.la2 .m 
-.a22 
- . o n  
- . a 9  
-.on 
-.a -.dc4 
""- 

I- Rou C 

-1.39 
-1.058 0.316 
-1.099 .2* 
-1.208 .278 

""- 

-1.257 -1% 
-1.003 -141 
-.m .lo1 
-.a3 .01g 
-.485 -.cm 

-.254 -.n1 
"267 -.a 
-267 -.ow 

-.417 -.Ow - .&17 - 

R m  D 

a .8u 
a.654 
-.m - - 635 
-.a9 
-.649 
"635 
'-.622 
-.567 
-.ST -.w - .485 
- .485 
" 5  

Larer 
burface 

Row E 

upper 
3urface 

-0.4% -.w 
- . 43  
"363 - .404 
-a376 
-.39 

-"" 
0.032 
"036 - .145 -.ai 
-.l86 
-281 

Integrated section emdymmic  characteristics 

Cn 0.283 0.5P 0 - 723 0.586 o .438 
C%/4 - -0330 .02B - -0013 -.06IJ. -. 0298 

I 



62 
c 

T 
kif ic  e 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
I 2  
13 
14 
15 
16 
17 
l.8 
19 
20 
21 
22 
23 

Pressure coefficients 

Row A 

-0.6% "--- 
-1.662 0.557 
-1.194 

.4& -.683 
-528 - .8o5 
.555 

-.479 -3% 
-a465 -337 
-.356 .256 

-.$3 .256 
-.49 .188 
-.520 .147 
"411 -"-- 
-.383 .07l -.3n .011 
-.5& -.057 

"560 -419 

-.370 .296 

-""- "-" 
""" -"" 
-.32g 
-.248 

-.a4 

-.o* 
-.a58 -.166 
-a397 

-.m 

Row B 

-1.349 ----- 
-1.240 

.324 -1.472 
-351 -1.356 
0.337 

-1.526 

" 9 0  

-324 -1 -689 
----- 

----- 
-.724 .229 
-.384 .161 
-.397 

-.003 -.49 
.65 

- .ou -.x25 
----- -.071 
-.092 -.2m 

. O Y  -.3& 

-1.513 ----- 

"057 - . o n  

T Row C Row D T 

-1.200 
-1.104- 
-.9% 
-1.132 
-1.ll3 
-1 -023 
-.g4 
"928 
-.805 
- .647 - .533 
-.479 
-.397 - .288 

Lower 
eurface urface 
mper 

"_" -0.792 
0.269 

.284 
- .642 .303 
"601 .283 
-.615 

-a819 .133 
"914 .1* 
- -778 

.06? 

-.6% .o42 
-.628 .024 
-.n8 

_--_- - .607 
-.$33 -.539 
-.180 -.569 
- .op -.x% 

Lover 
3 u r f a c e  

Rox E 

Upper 
lurface 

-0.615 
- .560 
-.479 
-.4g 
- .465 - .424 
- -465 

Inte-grated section aemdyakmic characteristics 

Cn 0 -343 0 750 0.830 0 * 731 0.605 

C%/4 
-.om - -0368 - .on6 - -0637 - .1226 

_ .  . . .. 

. ". 

- 



NACA RM H55GO7 

PRESSW COEFFICIENTS AND AERODYNAMIC C W T E R I S ! L ' I C S  

OF TBE COlWAIR XF-m WING 

= 0.Mi 

T Pressure coefficients 

t r ~ 

m w  c 
~ 

R m  D Row E kifice 

3urface - 1 -  surf ece iurface 
Lower 
surface 

1 
2 
3 
4 

6 
5 

7 
8 
9 
10 
ll 
l2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

0.287 
- -174 
-.lh 
-.O% 
-.lo8 
-.lo8 
-.O% 
-.ow 
-.@9 
-.lo8 
-.m 
-.lW 
-.223 
"273 
-.1* 
"388 
- .388 ""- "-" 
- .O% - -026 
.057 - 0 9  

-"" 
0.188 
-123 
*I23 
- 0 9  
.057 
-024 

-.w 
-059 

.024 
-.W6 
-.w -.w 
-.1W 
-.207 
-.322 
-.306 
"190 
-.l67 
"042 
-.I25 
.w 
.OW 

0.l39 - .256 
- -1558 
- .190 
-.lS 
-.lis 
-.l% - .19 
-.19 
-.m 
"372 - -421 
- ,240 
- .042 
.lo6 
.OW 
..lo6 

0.172 
-09 
.024 

.024 

.024 
-.02 
- . O P  
-.141 
"388 
"355 - .141 
-.Om 
-.OOg 
.w 

""- 

""- 

""- 

-0.193 
-.438 
- .339 
-.306 -.% 
-.W9 
-073 

0.039 
"125 -.a 
-.l% 
-.w 

-073 

""_ -0.026 ----- 
-.355 0.073 -. 240 .024 
-.2m .001 
-.273 -.op 

-3% -.I9 
-.4p -.207 
-.4% -.1* 
"059 "1% 
-024 ""_ 
.OW -.bo5 
-073 -.059 .12J .073 

- . 3 ~  -.15a 

-0.19 ---- 
"355 
"438  0.057 
"405  -.026 

- a 4 0 5  -.* 

""- 

-.322 -.&2 

-.4% -.on 
-.569 -.m -.ma -.sg 
-.059 -.l% 
.OB "536 
.a0 -.075 
-057 .w 
.136 .lo6 

r 

. 

I Integrated section aerodynamic  characteristics I 
0.077 0.102 
.0102 
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TABLE M. - Continued 

(b) M 5 0.88 a = 5.0 0 
CNA = 0.20 6q, 5 4.0' up 

T 
Pressure coeff lcients 

Row B I Row C -r 
UPPW 

! surface 

-0.538 - 637 - .456 - .390 
-.390 -. 489 - -407 
-.522 
- .555 
-.029 

.070 - 135 
,086 
.U9 

,103 -.Ob? 
. u g  .070 

0 *la 
JJ-9 
.u 

-.OX2 - .O* 
-.OB -.m 
-.m 
-.E8 

-"" 

""_ 
- -637 
-.E8 
.Q05 

Row D r Row E 

-0.505 - .768 
-.?% 
-.522 
-.374 - .144 
-.045 

Lover 
surface 

""" 

-0 .Ox! 
-.E8 
-.lS -.1n 
-.043 
-.OX? 

Integrated section aerodynamic characteristics 

Cn 0.297 0.239 0.214 0.187 0.178 

C%/4 
-.oa€Jk . o m  - .0086 .&e6 -0339 



K 

I 

IrFfice 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
l.2 
13 
14 
15 
l6 
17 
18 
19 
20 
21 
22 
23 

Pressure coefficients 
1 

Row A 

-0.105 ----- 
-.447  0.354 
-.kg0 .310 
"349 -285 - .300 .200 
-.288 .176 
-.3m .I63 
"276 -127 
"215 
-.227  .13g 
-.2& .lo2 
-.337 -.ox, 
"324 -.CEO 

-.337 -.loo 
-.434 "178 

-4% -"" 

-a532  -a227 -""  ""- 
""" ""_ 
-.I29 -.loo -.a "33 

-005 -.X42 
.066 -.015 

ROUB 

-0.593 ----- 
-.m 0.298 
- .84g .224 
-.s1 .188 - .3g ""- 
"349 ""- 
- -349 ""- 
-.373 .m 
"3 -.la 
-.569 -.227 
-.227 -.lo5 .Kg -.m 
-188 ""- 
. o s  -.ll7 
.ago .010 

-.325  .163 

-."+Lo - a 0 3 2  

Raw C r 
-0.825 -"" 
-.886 0.224 -.E!-% .176 
"861 -159 
-.832 -034 
-.a2 L.007 

-5% -*m 
-.617 -.&1 
-.w "100 
-066 ""- 
-151 -e727 .of% -.%9 
.lo2 .O54 

-.483 "032 

I 

RarD ' 1 '  Row E 

.Lo69 
-.m 
"$7 -. 9 3  - -813 
-.8U -.a 
"422 - -215 
-.1W -.l22 
- -09 
"2.24 
-.dl4 

""- 
0.m 

a 139 .w 
-m 
,054 -.044 

-" 
-.e% 
-202 

- .483 

""- 

- .142 
.017 

-0.6l7 
"6% 
-0593 - .390 
- .337 -.=7 
-.251 

""" 

-0.056 - .1@ - -251 - .227 
- 0 1 2 9  -. 142 

I 

~ 

r 
Integrated section aero4ynamic characteristics 

Cn 0.242 0.390 0.33 0.300 0.285 
C%/4 -.mn .@A2 .0522 .0218 - .0131 
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TABLE IX.- Continued 

1 . .- 

.. 

. 

r Pressure  coefficients 

t r r T Row B Rar C Row D Row A Row E Orifice 

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1-5 
l 6  
17 
18 
19 
20 
21 
22 
23 

Iaver 
luriace 

""" 

-0.022 - -149 
-.l65 
-.m 
- * 133 - .165 

upper 
3urface 

-0.593 - .618 
-.498 
-.m 
-.339 - 244  - .228 

k n e r  
iurface 

upper 
lurface 

-0.212 - .735 - .577 - .466 
-.355 
-.339 
"323 - .339 - .244 -.260 - .276 
-.3" - - 339 - .466 
-.3w - .434 
-.5% 
""" 

""" 

"117 
-.w 
.025 
.C@9 

Lower 
lurf ac e 

0.406 
""_ 
.358 
.326 
.TT9 
.247 
.231. 
* 152 . I20 
.I68 
.152 
.025 

- .057 - -070 
- a 0 4 8  

-.llT 
- .165. 
"133 - .lo1 
- . q o  
-.482 
- 133 
-.006 

-0.751 
-1.G2D 
-1.030 
"989 
-.*1 - .767 - .292 
- .37l 
- .37l - -418 
- .513 
-.%1 - -149 
.025 
.231 
.120 
.089 

""- 
0.358 
.263 
.247 

. a 5  .200 . os9 

.lo5 

.a1 
-.u7 
-.165 
- .086 
-.m4 
- . O B  
.032 

""_ 

""- 

-0.982 -. 93 
"894 -. 941 
- .B1 
"751 -.a0 
- .656 
-.228 
-.054 
.a1 
.168 
.OB9 
.EO 

-"" 
0.342 

.247 

.1& 

.lo5 

.041 

.025 
-.@4 
- .070 - ,086 
- .7l9 - .593 
.041 

""- 

I 

Integrated  eection aerodynamic characteristics 
. . . . . - __ 

Cn 0.222 0.561 0.4l6 0.366 0.325 
%/4 - . m g  .OXO -.w - .0022 .05* 

. . " 



NACA REI4 H55'Go7 

W M.- Continued 

k i f  ice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1-5 
16 
17 
18 
19 
20 
21 
22 
23 

T 

PRESSURE COEFE'ICIENTS AM) AERODYKAMIC  CEMRACTEFXSTICS 

OF THE  COmVAlR XE"m WING 

(e) M = 0.88 
cNA = 0.48 

a = U.8' 
fjq, = 6.0~ up 

Pressure coefficients 

Row A 

_____ -1;m _ _ _ _ _  4.414 

surface surface  surface 3urface 
h e r  Upper Lover Upper 

Row B 

-1.165 

.JOO -1.256 .355 -.46g 
----- -1.385 .392 "579 
.319 -1.16 .447 "597 
.JOO -1.128 .483 -.6m 0.374 -1.m 0.531 

- . 3 n  .m -.5m ----- 
- .377 .A2 "3% 

-117 .&4 -.lo3 -.% -.a .ll7 -.a -.* 
-.wg .a62 -" - - -. 594 

-.wg -.%2 .209 - . 3 z  
.117 

-.084 -.a 
"037  "597 
-044 -.267 
-044 -.mg 

"432 ----- -l.r65 .319 

"2% -172 "505 .19 

-.3* -.lo3 -.615 .m 
"451 -.E9 -.a66 . O s  

"3% --" .300 -015 

""" "_" 
-""- ""_ 

Row C T 
upper 
lurface 

-1.~7 -. 943 -.* 
-1. o n  
-1.110 
-1 055 
-1.128 
-1.037 
-.670 
- .I57 - -011 

.136 

.=5 

.m7 

Lclwer 
s u r f a c c  

""_ 
0.282 
.a 
.256 
.161 
mu7 .062 
.w - .010 

-.029 

-.7= - .68g 
-.M9 

""_ 

Rou D 

-1.146 
-1 .og1 
-1 .on 
-1.128 
-1.165 

-1.018 - .872 
- .670 
-.579 
"608 
-.38 
-.377 
- .359 

-1.238 

Lower 
~urface 

R a r  E 

Integrated section  erodynamic  characteristics 

Cn 0 .og4 0.m 0 A37 0.509 0.466 

w 4  -.oQ67 - .01p -.oop .m50 .&13 
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. 
I 

TABwe IX. - Continued 

( f )  M = 0.88 
CNA = 0.50 

a = 11.4O 
6,i = 5.6' up 

r 1 Pressure coe f f i c i en t s  

1 T Row A Row B I Row C R o v  D FWUE 
3rLfice 

upper 
iurface 

W e r  
urface 3urface I surface Upper 

Lover 
lurface 

mer 
surface 

upper 
lurface 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

-1.022 

-1.100 
-1.132 
-1.383 
-1.226 
-1. Loo - .535 - .44O 
-.393 - .519 
- a  613 
- 173 

-1.069 

.031 - 235 . l l C  

.047 

""" 

0 
- - 157 
-.299 - .205 -. 142 - .220 

-1.126 
-1 -0% 
-1 -038 
-1.116 

-1.226 
-1.085 
-.w - .6% 
- .a5  - .572 - .337 - .362 - .%6 

-1.132 

-0.415 
-1.132 
- .&5 
-.% -.5w - .4bO 
- .393 - .346 
- .252 - .362 - 330 - .393 - -440 - .488 
- .44O -. 535 - .a4 
""" -""- 

- . ~ 6  
- .lo1 
- .032 
.015 

""_ 
0 * 525 - 519 

-446 
-399 
.352 
.320 
* 305 
-210 
,289 
.226 
.116 
.132 
. o s  
.015 
-.&7 
-.om 
-.&3 
- .095 
-.047 
-.% - .205 - ,032 

Integrated section aerodynamic c h a r a c t q i ~ t i c s  

cn - - .oca3 -.&%I .&lo -0336 -.0202 : %/4 
0.104 0.768 0.614 0.519 0.473 

. - . . . . . - . 



* 
TABLE M.- Concluded 

PRESSURE COEFFIClENTs AFTD AJXODniAMIC CHARACICERISTICS 

OF TIlE COpNAlR XE"W WMG 

Lil = o.Ss] 

( g )  M = 0.88 
= 0.66 

a = 14.80 
6= = 1.60 up 

T 1 Pressure coeff iciente t Row A R a r  D Row E lr if ice 7 burface surface her 
:urface 

UPPW 
:&ace 

-0.59 
-1.525 
-1.126 
-.7= - .&3 - .%1 - -487 - .4g - -376 - .360 - A07 
- .439 - .4n 
-.376 - .24a 
-.392 
-A78 

"376 - .3lB - .216 
-.1% 

""" 

""" 

QP- 
1 u r f a c e  

0.625 - 53- 
-.583 
-.€A7 - .759 - .839 
-.7P -.775 -. 704 
-.663 
-.6Z 
-.542 -- 551 
-.439 

1 
2 
3 
4 

6 
5 

7 
8 
9 
10 
ll 
I 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

-1.286 
-1.222 
-1 * 270 
-1.382 
-1.465 
-1.557 
-1.413 
- ,887 
- ,663 
"328 - .3l2 -. 551 
-.583 - -360 
-.008 -.m 
"104 

----- -1.046 
0.373 -1.062 
.34g 
.333 

-1.046 

-1.m _"" -LO@ 

-317 "823 
-317 -.W 
.206 

.008 -.663 .l% 
- .775 .206 
-.gu 

-.455 
-.oy -.4p -.m -.407 -.a0 - 3 4  

-.280 
""_ 

----- 

.161 

-.47l .199 

-.663 _"" -0.615 

-.439 
.&5 

-.1p 
-.m - .4g 
-.a9 
- .376 - .la4 

0.247 "567 
-241 -. 503 
.2& -.423 

""- 
0.- - 557 
.493 
.461 
.4l3 
.381 - 317 
.254 
.33J .254 
.158 - 158 
.062 
.&O 

-.024 
-.m - -040 - -072 -.* 
-.a3 
-344 
-.m 

""" 

-0 -024 
-.le - .29t - .152 
-.I& 
-.SI-€ 

I 
Integrated section aerodynamic characteristics 

Cn 0.345 0.625 0.768 0.632 - 0.550 

"".P+ - -0259 - .0$1 -.0698 - -0614 .m26 



. 
TABLEX 

PRESSWE COEF'ETCLFNTS AND AERODYNAMIC CHARACTERISTICS 

OF THE COWAIR W - 9  K l X G '  

[M = 0.931 

(a) pi = 0.93 a = 1.5O 
CNA = 0.08 I . . .. .6et"."-2.20 Lqp 

1 T Pressure  coefficients 

1 c T T T T 
- . 

Rov C Row D Row A Row E Row B . Orifice 

1 
2 
3 
4 

6 
5 

a 7 

9 
10 
11 
I 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

-L 

35 
" 

- 

h e r  
3urPace 

Lower 
rurface 

""" 

-0.203 
-.244 - 328 - .670 
.m 
.081 

L5Ue.r 
s u r f a c t  

""- 
0.020 
- .061 
"122 - .203 
- -203 
-.284 
-.%9 -.w - -568 
- .142 
-.m 
.142 

"-" 

Lower 
3 u r f a c c  

UPPW 
surface 

0.304 - .142 
- .lo2 
-.061 - .m - .081 
- -061 - -081 
"041 - .061 - .081 
- .162 
- -183 
-.2& 
- .162 
"325 - -467 
- .4& 
-.487 
-.244 
-.I22 
-041 . d+l 

Lower 
3 u r f a c €  

0.183 
.162 
.162 
.081 
.OB1 

-"" 

""_ 
0 .. - .041 
.020 
.m 
-.a1 
- .061 
-.203 
- . ea3 
-.386 
-.487 
"325 -.w 
"061 - .142 
-.om 
.061 

Upper 
urf ace 

0.183 

- .142 
- .162 
-.lo2 
"102 
-.I22 
- .162 - -183 - .244 
-.3& 
-.4& - .4& 
- .447 
-.a20 
-081 
.122 

- 
- .183 

.. 

_"" 
0.l83 
.lo2 
.020 

.ma 

.020 - .m -.& -.a81 - .345 
"467 
"325 
-.a1 

- .020 
.081 

""- 

-"" 

1 - -324 
"365 
- ,345 - -365 - 365 
- -365 
"528 

- .328 
-.264 - .020 
.061 
.162 

- .52a 

0 *as1 
-.2& 

-.l62 - .244 
"325 - .3& 
- -4.26 
- -487 
- -426 
-.406 - .lo2 
.&1 
.162 

- .la3 
_"" 
0 .lo2 
0 
- .020 
-.a1 
-.162 -.a - 365 - .426 - -203 ""- 
-.w 
-.OB1 

.142 

Integrated section aercdynamic characteristics 
- 

cn 0.092 0.063 0 .ow 0.09 0 .o* - 
C%/4 

. o m  . w e  .CKm -.m9 - .0026 
.. . , .. . .. - --- I . ... 



NACA RM H55GO7 - 
Irifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 . ." 

23 

TABLE X.-  Continued 

a = 3.4 0 

sg,  = 3.20 up 

Pressure coefficients 

Row A Row B 

iEq=+G urface  surface  surface 

0.258 

- .167 
-.ut5 
- . n 6  - .116 
- . O B  
- - 133 
-.&5 
- - 099 - - 133 -. 2x3 
-.m 
"319 
-.201 
-.353 - .428 

- .183 

""_ ""_ 
-.m - .224 
-.l67 
"048 

""- 
0.218 
.I73 
.I56 
.I22 
.088 
-on 
.003 

"048 . O V  .088 - .Ogg - .063 

-.1* 
-- 370 
-.455 

""_ 

-"" ""- 
-.w 
-.285 
- - 133 
-.w 

0.03'7 - -285 
-.234 
-.268 
-.l67 
- .167 -.1w 
"201 - -218 -.e 
"3% - -438 - .455 - .4& 
-a 031 
.m3 .w 

Lower 
rurface 

"-" 
0.224 
.088 
.m 
* 037 

""_ 
""- 
-.e - .a35 - .r9 - .438 
-.3% - .Ogg 
"092 

. o n  

""_ 

""_ 

Row C - 
mface surface 

-0.126 
.O2O "268 

0.088 "336 
"-" 

-.268 
-.og2 -.251 
.o31 

-.201 -.y% 
-.353 -.455 

-.4& 

" 3 3  -a489 

"251 -a387 
"3-33 

-.336 _ _ _ _ _  -. 014 
.lo5 .122 -.48g -.027 

- .557 

I 

R a r D  

Upper 
surface 3urface 
Lower 

-0.387 ----- 
- - 5 9  

-a319 "048 
-.a8 - .2p 
-.% -.625 
"523 -.557 
"235 "608 
-.I% -.455 
-.1n "455 
- . o s  - .4u  
-.o% -.438 
0.037 -.430 
""- 

-037 --I33 .I22 .054 

Row E 

rrpper Lo= 
kurface 

-0.201 -.693 
""" 4.302 

surface 

-.m 
"608 "812 
-.557 - 6 4 9  
-.a 

.020 .02c 

.lo3 .op 

Integrated section aerodynamic characteristics 

Cn 0.189 0.144 0.102 0.127 0.118 
C%/4 -.ma - -0032 - 0333 .0326 0 



TABLE X. - C o n t i n u e d  

PRZSSlBE COEFFTCIENTS AHD AERODYNAMIC CHARACTERISTICS 

O F  THE CONVAIR XF-= WING 

p = 0.9a 

(c) M = 0.93 
CNA = 0.20 

a = 5.P 
6q, = 4.8O up 

7 T Pressure coefficients 

t r W E  Row A Roar D Row B Row c - 
kcif ice 

1 
2 

4 
3 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Lover 
iurface 

her 
lurface 

VPP- 

0.154 
-.2M 
-*315 - .164 
- ,181 
-.164 
- .I64 -.m - .O% -. 147 -. 147 - .231 
-.24-8 
"332 
- a  231 

,urf ac e 

- -365 - .439 ""- 
-"" 
- ,231 
-.188 
-.ll4 
- .Ol3 

-0.459 
-.sa3 
-A49 
-.399 
- a  365 - .432 
-.415 -.a 
-.5l6 
- .533 - -131 
.087 .on 
.l21 

.o .v7 - .851 
- .700 - -600 - .482 
-.549 - .516 
-.650 
-.583 
-.549 
-.020 
-.a3 - 037 
.070 

"-" 
O.l-04 

.047 

.003 
-.E3 
- .o* - 147 - .415 
-.382 
-.549 - .667 
-.2* 

""- 

.Ox) 

-0.214 
-.4& 
"348 
-.2* - .248 -. 231 
- . Z X  - .248 
-263 
-.29 
"382 
-.449 - .4& 
- .231 

.070 - 037 

. a 7  

"-" 
0.1n 
.l21 
.114 

- .010 
-.om 
-.m - -231 
-.I31 
-.OS 

-.m 
- -566 

.a37 

-"" 

. 

I Integrated  section aeraaynamic characterletice I 
C n  . 0.238 0.212 0 . 2 l l  0.201 0.181 . . 

C%/4 -.Kg .0029 . -.a5 .wag . a2* - - -  - 
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(a) M = 0.93 
CNA = 0.30 

ffi = 7.4 0 

6eL = 5.1' up 

r 1 

Pressure coefficients 

r r r T Row A Row B Row C Row D R a r  E 
)riffice t L 1 

UPP- 
:urface 

mper 
urf ace 

Lower 
lurface 

her 
urface 

Laxer 
urface 

""- 
0.221 
.188 
.1f3 .& 
.m3 -.m 

-.OW -.om 
-.080 

-.* - -516 -.& 
""_ 

ma 
,anface 

-0 .OX - .399 - -433 
- .349 - -248 
"231 
-.a5 
-.a5 
- . u 5  - .181 
-.1* - .265 - 265 
-.366 - -248 
-.399 - .456 
""" 

""" 

- 2 6 5  
-.mg 
-.148 
"030 

Larer 
;mace  

""- 
0.399 
, .322 
.288 
-255 .22l 
.188 
.154 
0070 .m 
.121 - 037 -. 037 

- -07% 
-.la - .248 

""_ 

""- 
-"" 
-.om - .466 - .282 
-.w 

me- 
mface 

-0.483 
-.883 - -818 - .651 
- .416 
-.a3 
"248 -. 3x3 
-.2B 
-.366 
- .433 - .4a3 
-e483 - .14a 
-070 
-037 
.m4 

Larer 
urface 

-"" 
0 -322 
.238 
.m5 

.154 
"-" 
""- ""- 
.070 
.m3 
-.a5 
-.A3 -.om 
-.OX 

-.a 
-.&7 

""_ 

vpper 
imface 

-0.69 
- 0 7 1 8  -.a 
-.684 
"634 -.600 
"483 -. 550 -. 584 
- 0 5 8 4  -.ox 
-.070 
.E7 -. 070 

.o ,902 - .919 
- .99  -. 952 
-.m 
-.6fi7 -." 
-.&7 
-.359 - .181 
-.WO 
"104 
"131 
-.OX 

""- 
0.188 
.148 
.a7 
.0g1 
.030 -. 030 
"315 
-.265 
-.5m 
"684 - -667 
-.om 

""- -0.634 
-.8U 
"835 -.w - .433 -.@ 
"315 

""" -0.054 
-.148 
-.m 
-.m 
-.399 -. 164 

I Integrated section aerodynamic c h a r a c t e r l s t l c e  1 
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TABLE XI 

NACA RM H35G07 

(a) M = 0.42 a = 9 . P  
cNA = 0.29 6q, = 4.0' up 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
l.3. 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

-0.568 -"" -. 543 0.403 
"4% .319 
"370 .I89 
-.344 * 189. 
"327 . lo3 - - 327 .146 
"284 .I46 
-.241 -017 

- .241 . O ~ Q  
-.2& -.026 
-.241 "026 
- . 2 a  -.mg 
-.1% -.m2 

. -.241 -.155 

"19 .I46 

-.241  -.069 
"1% -.069 
"155 -a026 
-.026 -.026 
.043 -.1* .060 -.os 
.&3 .017 

T I 
? E  
" 

L 

Row B T 
Upper 
iur4ace 

-1.447 
- .844 
-.%6 
- .499 
- . 4 u  
"370 
,-a327 
"370 - - 327 - -241 
- .2& 
-.241 
- - 155 
-.017 

.017 

.017 

-103 

Lwer 
surface 

"-" 
0.256 
. W  
.146 

.146 
""_ 
.146 
.017 
-017 
"026 
"069 
- - 155 -.& 
- .026 ""- 
- SO26 
.017 

Row C T 

-2.39 - .887 -. $3 
-.4% - -370 - . 4 u  
- -370 - .284 
-.1% 
-.m - .112 
.lo3 
-017 .&I 

kMEr 
3 W f a C t  

0.189 
. a 3  
.lo3 
.060' 

- .026 
.017 
.017 

-.06g 
-.W6 

- .I55 -.a 
.oa 

""- 

""- 

Rov D 

-Per 
~urface 

-3.772 
-1.662 
-1.188 -.m 
-.499 
-.456 
- .282 - .284 
-.19 -.u2 
.017 

- .a26 - .026 
.017 

Lower 
m i a c e  

-"" 
0.189 

.146 

.la 
-.m 

.043 - .026 
-.1* 
- * 135 
-.327 
-.&9 -.026 
.017 

_"" 

1 

Row E . 

Upper Lower 

-1.361 ----- 
surface surfacc 

-.w 0 
-.6= .lo3 
-.4% -.&g 
- A 1  -.026 

"112 -.&g 
"155 "026 

1 

i 

Integrated section aerQaynamic characteristice 

Cn 0.389 0.316 0.322 0.254 0.240 

C%/4 - .0128 .&lo .01n . o m  .W38 

. 
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I Pressure coeff icients 

Irifice Row A Row B 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

""" ----- I -""- -"" 
-.q4 -.053 .004 -.m7 
.035 -.O@ 
.057 .022 

-0.935 -. 979 
"338 - .450 
- . 46  
-362 - -362 
-.3% 
-.362 
"362 

"296 - .163 
- . O n  
.x!4 
.W9 
,057 

-362 

R a r C  I ROWD 

""- -"" 
0.w 
.181 
.146 
-049 
.*9 

"075 
-.le 
-.229 - .450 
-.ll9 
-.m3 . OlJ 

ROUE 

I Intepated  section aerodynamic characteristics I 



TABLF: XI.- Cont"I 

NACA RM H55G07 

Orifice 

1 
2 
3 
4 

6 
5 

7 
8 
9 
10 
u 
12 
13 
14 
15 
16 
17 
la 
19 
20 
21 
22 
23 

T t 

(c) M = 0.73 
cNA ra 0.29 

Preesure coefficients 1 
R o v A  I Row B 

-0.291 
-.542 
-e415 
-.355 - .337 - .314 - .2gl 
- .268 
- .229 - .223 - .2a - .291 
- 314 - .314 - -268 
-.314 
- .245 
""" - .063 
.028 
.073 
.m 

=qGz-pz 3urface surface surface 

-"" 
0.347 
.30l 
.278 
.a3 
.a0 
-164 
.n9 
.w3 
.U9 . Og6 
,005 
.oo5 -.& 

-.ma 
-.1l2 - .132 
"112 -. 0 9  
-.&3 - .200 - -018 
.Q31 

-0.m ""- 
-.* .e5 
"450 

-.337 
-187 "359 

""- -.359 
,187 

-.&1 - .Ox3 
-.063 -.i32 
-.I32 -.2% 
-.os6 -.359 
.os -.337 
.051 -.x4 
.E1 -.359 
.m 

.11g ----- 

.q3 "041 
,056 .051 

"997 0.301 

f Row C Row D T 

-1.430 ----- 
-1. om. " "- -.* 0.255 
-.g4 .1m 
-.724 .164 
-.633 
-.456 .m 
-.337  -.of33 

-.&I - A 5 0  
-.a1 -.log 
-.063 -.&1 
.028 .028 

-.223 "177 
-.154 -.E3 

RarE 1 
Low25 
rurface 

e"" 

0.ug 
.051 -.& 

-.log -.a -.a 

Inteeated  section aerodynamic charsc te r i s t ic~  - . . .  

cn 0.290 0 -403 0.326 0.268 0.240 - 
Cm44 0330 -0259 .0173 .m64 -.mg3 

- 
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!I!kXE XI.- Continued 

77 

1 
2 

-0.235 
- . B O  

4 
3 "445 

-*319 
5 
6 

- * 319 
"319 

7 
8 

- .277 - .298 
9 "235 
10 - 235 
3.l "256 
12 - . 2 9  
13 - 340 
14 - -340 
15 -.256 
16 "319 
17 -. 243 
18 ---__- 
20 
19 

-.046 
21 .029 
22 -059 
23 .080 

""" 

her 
burface 

"" 

0.344 
.3u 
.290 
.E7 
.206 .% .I22 
,059 
.164 
.lo1 
-.o& -.004 
-.080 
"130 
- -1% 

""- 

""- 
"" - .067 
-.lR 
-SI67 
.046. 

Preeeure coefficients 

-0.m 
-1.054 0.290 

- . B O  .227 
"5 .2& - -340 ""- 
-a361 -164 
"340 -"" 
"-319 -059 
- -361 -"" 
-340 .004 
-361 -.m 
-.I30 -.088 
-.w -.067 
.lo1 -.m .080 -.os 

""- 

"2% "151 

-"" 

r 
-1.150 ----- 
-.7& 0.w -.w .206 
"655 -155 
-.5% .om 
-.466 .017 
"445 -.ooL 
"361 "0% 
"235 "067 
-.m -.e -.& ""_ 
-.m -.298 
-A67 - . O M  

-1 347 
-.Bl 
-1.012 
-.g28 
-.w - .676 - .4€6 
-.445 
-.1p 
-.log -. 034 
"013 
-.M 
.OlT 

her 
burface 

"-" ""- 
0.227 
197 
-164- 
.log .050 

-.a57 - .151 
"235 
-.TW -.x72 -.a 
.017 

r 
-0.508 
"592 
"7 -.222 
- .256 - .172 - .l30 

7 

1 
""_ 
0.101 
.017 - -130 - .l30 

-.067 
-.m 

Integrated section aeroaynamic characteristics 

C n  0.241 0-373 0.340 0.250 0.235 
%/4 . o n 5  -.w .a13 .a54 - 030" 



TABLE X I .  - Continued 

NACA RM H55aO7 

PRESSURE COEFF'ICIEEITS AND AERODYNAMTC CHARACTERISTICS 

OF T€E C O N V m  XF-92A WING 

(e) M = 0.82 
C N ~  = 0.30 

a = 7.2 
6% = 4.20 up 

0 

m e r  
surface 

1 -0.135 
2 
3 

- . 4 7  

4 
- .437 

6 
5 -.29 

7 
"3le - .27€! 

8 
9 

- .2* 
- .2$! 

la - .21a 
ll - .27a 
12 
13 

- .3la 
14 

- .358 
15 

-.397 

16 
-.2g 

17 
- ,417 

18 
-.3& 

20 
19 """ 

"079 
21 - -068 
22 .Q20 
23 .m 

- .33a 

""" 

Lower 
surf acl 

0 -310 
"-" 

.a93 

.278 

.218 

.I99 
179 
.=9 
.&o 
.I99 
SO79 

-.@LO 
0 

- .111 
"139 - -139 

""- 

""_ 
"-" 
- .060 
- .258 - -0% 
.m 

" 

9 1  
" 

L 

Fressure coefficients 

Row B 

Upper 
aurfacc surface 
Lower 

-0.7yj ""3 

-1.on 
.179 ' - -417 .179 -.793 

0.278 

- . 3 s  ""- 
"3% -139 
-.3% ""- - - 3 3  ""- 
-.358 

0 -.4n 
-040 

"497 "139 
"3% 
-.159 

-a179 

-.079 -.om 
-.060 

-159 ----- 
.07g -.072 
-079 .Ob0 

Row C T Rov D 1 Row E 

surface  surface -= I Lower 
urfece 

-"" 
0.040 
-.a0 
-.X39 
- 159 
-.079 - .ll9 

1 

htegrated  section Grodynamic charGterietics- " 

Cn 0 * 235 0.376 0.339 0.2% 0.255 

C%/4 .0102 .&13 .03& .Ol% - .m1g 
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I Pressure  coefficients 

Upper Lower Upper Lower 
surface  surface surface surface 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
u 
14 
15 
3-6 
17 
18 
19 
20 
21 
22 
23 

-0.108 
- .446 - .4k6 - -307 -.m - .287 - .267 - 267 - .I68 
"227 - .247 - .2&i 
"327 - -407 - .267 - -465 - -426 
"" 

""" 

"088 - .008 
.051 
.09l 

Row C ROWD Row E 

upper 
s m f a c e  

-1.142 
-1.082 
-1.082 
-1.062 
-.m -.m 
-.543 -. 327 
-.M7 -.m -.028 
- .048 
"048 
- -031 

Lower 
6UPfac~ 

-"" 
0.210 

.r51 

.lJ" 

.OW 

.051 - . e8  
-.327 
--ml - .704 
-.m -.&a 
-.03l 

"-" 

I Inte'grated section aeroaynamic characteris.tics I 
Cn 0.3ll 0.390 0 322 0 -282 0.245 

* w 4  -.00lo - .0056 .&48 .030l .Ol63 
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. . " " . .  

w- 

(g) M = 0.88 
C N ~  = 0.30 

a = 7.2 
8% = 5.0° up 

0 

kif ice  1- i pr te 

Row D T T T Row E ROWB 
. " 

. ". 

lnver 
3mface 

Upper 
3urf ac e 

Lover 
3urface 

Lower 
burface 

""" 

-0.056 
-.l@ - .251 
"227 
- .I29 
- .142 

Lower 
rurface 

0.3% 
* 3LO 
,285 
-200 
.I76 
-163 - 12.7 .a 
.I39 
.lo2 

- .ox1 
- . M O  

"100 
- -178 
- .227 

"_" 

""_ 

"_" ""_ 
-.loo 

- .142 
- .483 

- .015 

upper 
3urface 

-0.825 - -886 - .886 - -861 - .832 - .a2 - -483 
- -556 - .617 
- .044 
.066 
-151 
.065 
.lo2 

-0 -617 
- ,691 
- .593 
-.390 
- .337 -.m - .s1 

-1.065 
- - 934 
- . 9 7  
-.93 - - 813 - .813 
"688 - .422 
- .215 
- .1g 
-.m 
- -0% 
-.m - .044 

1 -0.105 
2 - .447 
3. 
4 

- . 4 9  
" 3 4 5  

5 - .300 
6 - .288 
7 
8 

- .300 
9 

- .q6 
- .215 

10 - .227 
11 - .2& 
12 - .337 
13 - .324 
14 - -434 
15 - .337 
16 - .434 
17 - - 532 
18 _ _ _ _ _ _  
20 
19 - -129 
21 -.a 
22 .005 
23 -066 

""" 

0.224 
.176 
* 159 
.034 
-.007 - -032 

- .081 
- .loo 
- -727 
-.%9 
.054 

_"" 

- -105 
""_ 

""- 
0.  lea 

.I39 .ow 

. O V  

.054 -.044 
"251 
-..a2 
- ,654 - -483 - .142 

""_ 

.017 

.ow .010 
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TAHLE XI.- Continued 

81 

(a) M = 0.91 a = 7.60 
= 0.30 = 6.1° rq! 

Pressure  coefficients 

/UpperlLowu surface surface 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
1.7 
18 
19 
x) 
21 
22 
23 

-0.064 

-321 "481 
0.401 -.449 
"" 

"385 -305 
"272 

-.224 -.4g 
"176 -.401 
"0% "256 
-.os : -.369 
.016 -.288 
.ol6 - .x5 
. l l3 -.224 
.l61 -.208 . o g  "192 
-145 "240 
.177 "2% 
.225 -.272 
.257 

""" - -14-4 
""" -.1% 
-.160 -.m 
-.I28 "1 
-SO32 "288 

.&8 - -032 

T Row B I Row C r 
Upper 
surface 

-0 .49  
-.m -.a82 -.754 
" 3 3  - .240 
- .288 
- .30 
- .337 
- .353 - .465 - .497 
-.497 
- . O l 6  - 177 
,081 
.om 

""- -0.738 
0.353 -.?as 

-257 -.754 
.2og -.p2 ""_ - .738 
.Is "658 
.x)g -.s1 
.&4 - . a9  
-064 -.a1 

0 -.112 
-.la .a6 
- - 257 .OR 
-.u .048 
-.o& .081 ""- 
- .433 
-.OG 

-"" 
0.241 

-193 
.186 .064 

0 
- .032 
-.m - .m 
- .112 ""_ 
-.657 
"625 - .016 

Row D 

-0.98 _-___ 
-. *2 
- . g8  o.mg 
-.g* .l61 
-.a18 .E9 
-.w .087 -.= -081 
"561 -.o64 
-.2€!a "385 
-240 -.144 
-.144 -.593 
-.I& -.786 
-.I44 -.m 
-.OM -.m 

""- 

-r Row E 

-0.609 
-.m - -706 
-.38j - .240 
- -224 

- -417 

Lower 
rurface 

""" 

-0.m 
-.176 - .465 
-.5u - .O& 
-.O& 

1 

Integrated  section aerodynamic characteristics 

Cn 0 -199 0.362 0.364 0.29 0.274 

C%/4 
- 0355 "Q&7 .w4 - -0025 .0787 
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TABLE: XI.- continued 

NACA RM H55G07 

". 

1 
2 

-0.030 
-.393 

3 
4 

- -435 - .3l6 
6 
5 - .254 - .e39 
8 
7 "239 

9 
- .223 - .146 

10 - .2& 
11 - .223 
12 - -254 
13 - -285 
14 - .3n 
15 - -285 
16 - .408 
17 - .491 
18 
19 
20 -.& 
21 
22 

- - 153 
23 

- - 023 
""" 

""" 

.038 

L m  
iurfacc 

0.367 
.2a 
.284 
* 244 
.213 

. .146 
.l61 
.069 
.167 
.lo3 
-.ow . 013 
- . n o  
- .ll6 
-.In 
"239 - -146 
-a 131 
-.WO - .454 
-.208 
- .008 

-"-- 

Pressure  coefficients 

Row B 

~ ~ 

-0.469 ----- 
-.8& 0.336 -.-pU -244 
-.4% -19s - ,316 -"" 
-.285 .167 
-.2@ .l67 
-.3m .059 
-.X6 .IO5 
"36 -007 - .439 - .187 
"485 -.2& - -516 - .116 -.003 -.cy% 
.130 . -"-- 
.06g - . E 3  
.loo .o% 

Row C 

I 

T Row D Row E 

-0 -608 
-.839 - ,762 
-.m - .439 - .254 
-.223 

Lover 
lurface 

~ 

""" 

-0.039 - .1n 
-.439 - . x 6  
"039 
-.m 

. 
." " - 

Inteaate&  section aer-c characteristics 
" 

C n  .. 0.238 0.349 0.313 0.293 0.m 

C%/4 
- 05Y -04% .oogg- -.oagl. - .0022 

" 



I 

O r i f  ice 

1 
2 

4 
3 

6 
5 

7 
8 
9 
10 
3 2  
12 
13 
14 

l6 
15 

la 
17 

19 
20 
21 
22 
23 

a, = 7.4 0 

EeL = 5.1° up 

Pressure coeffkients 

Row A 

VPPW 
surface 

-0.030 
- -399 
- .433 
-.3!+9 
"248 
"231 - -215 
"213 
- .215 
- .181 
-.1% 
- .265 
- -265 
"366 
"248 

- .456 
-.399 

- -265 
"205 -. 148 - -030 

""" 

""" 

Lorer 
aurface 

_"" 
0 -399 

.322 

.2# - 255 

.l8a 

.221 

'-154 .w .1m 
.121 

- - 03? 
"037 _"" 
- a  074 
-.I64 - -248 "- 
-.om - .466 
- -282 
- .og1 

""_ 

f Row B I ROW C 

upper 

-0.6% ----- -0.483 

surface gurface surface 
vpp- - 

"885 

-.m ,154 -.a5 
- . 63  ""_ - -416 
-.684 -205 "651 
-.a .238 "818 
- .n8  0.322 

"248 
-.5w -- "315 
- -483 ____- 

-.29 

.027 -.m "483 
"070 -.263 - .4m 

-.* .003 - .366 
-.5€!4 .070 

"433 -.030 "215 

"14.48 -.Om "030 
-070 ""- 
.037 

-.&7 -054 
-.E34 

Lower 
Srnfa,C€ 

0.221 
.la8 
.l64 
.060 
.a03 
-.a54 
-.om 
"080 
-.m 
-.* 
"516 -.a 

-"" 

""_ 

T Row D 1 Row E 

t me- - 
surface surface 

-0.932 
- * g g  
-.g1g (r.188 
-.%2 .148 -." .087 
-.667 .ogl 

----- ""- 

-.a -030 
-.667 -.030 
"399 -*315 
-.18r -.xi5 
"070 -.ym 
-.lo4 -.a 
-.m -.667 
"030 - a 0 8 0  

upper 
surface 

-0.634 - .818 
"835 
- .506 
-.433 
-.298 
"315 

Lower 
surface 

""" -0.064 
-.148 
-.%O 
-.m - .39s -.m 

1 

Integrated section aercdymmic characteristics 

Cn 0.l-p 0 3 4 1  0.367 0.3l.l 0.258 
=mC /4 - .eon - 0253 . e 3  .0147 .002g 
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4 

Figure 1. - A Three-view d r a w i n g  of the XF-92A airplane. A l l  dimensions 
in inches. 



L-89 344 
(b) Three-quarter rear view. (c) Overhead front view. 

Figure 2. - Photographs of XF-W resemch airplane. 



Figure 3.- Drawing of the left w i n g  showing the spanwise location of the 
static-pressure orlfices. 

. 
. .  . .  



e 

P 

Figure 4.- Pressure distribution over the wing at flve semispan statione 
for several values of airplane normal-force coefflcien'c. Stall approach. 
Xli"92A airplane. 

.. . . . .  
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1 P 

Statim 0b1/2 S t a t I a n  O . l 5 9 I l t / 2  S t a t i m  0.369b'D Statim O.JWbt/2 Stat im 0.@t8bt/a 

0 2  A .6 .8 D 0 . 2  A 8 . B  D 0 2 A B a l o  

x/  C 

(a) C N ~  = 0.42; a = 12.8'; >.go up; M = 0.32. 

Figure 4. - Continued. 
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0.2 .4 . 6 8  Ill 0 .2 9 .6 .6 1 1 3  0.2 A .6 B D 0 2 4 . 6  8 ID 
X / C  

( e ,  C N ~  = 0.20; a = 15.70; &L, = 6.5O up: M = 0.30. 

Figure 4.- Concluded. 
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Stat im Ob'/2 . Stat im 0.369bq/2 
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s t a t i m  0.114W'A? 
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0 2 . 4 8  B LO 0 2.4.6 .8 D 

x fc 

- 
0 . 2 4 6 . 8  ID 
u 
0 2 A B B D  

Figure 5.- Pressure dlst r ibut ion over the wing at five semispan stations f 
several  values of airplane normal-force coefficient. M = 0.70 f 0.03. 

XF-9211 airplane. 

'or 
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P 

P 

atatfun Ob'D 

.4" ' I '  ' 

(c) CNA = 0.30; a = 8.1°; tieL = 3 . 9  up. 

0 2  .4 .6 .8 LO 

C N ~  = 0.40; 

x /c 

a = 10.20; cieL = 5.0~ UP. 

Figure 5.- Continued. 
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x/c 

(e) C N ~  = 0.52; a = 13.6'; kL = 5.3O up. 

Figure 5.- Continued. 



Station Ob'/2 S t a t i m  O.159bt/2 

0 2 .4 6 .8 0. 

Station 0.369b'/2 

0 .2 .4 .6 ..8 ID 
x /c 
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Figure 5.- Continued. 
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0 2 .4 .6 .8 l.0 

Figure 5. - Concluded. 
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P 

Figure 6 ; -  Pressure distribution  over the w i n g  at  five semispan stations for 
several  values of airplane  normal-force  coefficient. M = 0.82 f 0.02. 
XF-W airplane. 
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L ' .  

0 2 4 . 6 8 0  
x/c 

0 2 4 6 8 0  

(e) wA = 0.51; a = =.go; = 4.5' up. 
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Figure 6 . -  Continued. 
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NACA RM E55GO7 
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Figure 6.  - Concluded. 
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P 

. .  . 

Figure 7.- Pressure distribution over the wing st five semispan stations for 
several values of airplane nQrmal-force  coefficient. M = 0.88 f 0.01. 
XF-92A airplane. 
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Figure 7.- Continued. 
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Figure 7.- Concluded. 

c 



102 NACA RM H55GO7 

P 

P 

C N ~  = 0.08; 

P 

a = 1.50; 

l 0 2 4 B 3 1 0  

a = 5.6O; 

0 2 4 . 6 8 D  
x/c 

BeL = 4.8O 

up- 

0 2  4 6 . 0  u) 

. .  

I - 
. .. 

Figure 8.- Pressure dis t r ibu t ion  over the wing at five semispan s ta t ions  for 
several  values of airplane normal-force coefficient.  M = 0.93 k 0.01. 
XF-W airplane. . - 
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30 

-25 

-20 
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-.5 
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Figure 9.- Isometric views of the chordwise distribution of pressme coef- 
ficient over the l e f t  w i n g  at  several values of airplane-normal-force 
coefficient. XF-W airplane. Stall approach. 
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Figure 9.- Concluded. 



(a) = 0.14. 

Figure 10.- Isonetric views of the chordwise distribution of pressure coef- 
ficient over the left wing at several values of airplane-normal-force 
coefficient. XF-W amlane. M * 0.70. 
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Figure 10.- Continued. 
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Figure 10. - Continued. 
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Figure 11.- Tsometric views of the chordwise  dietribution of pressure coef- 
ficient over the left wlng at several values of airplane-normal-force 
coefficient. XF-92A airplane. M FJ 0.88. 
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(a) CN* = 0.66. 

Figure 11.- Concluded. 
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. Figure 12.- Pressure contours and spanwise preesure distributions f o r  the 
upper surface. XF-92A airplane. S t a l l  approach. 
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Figure 13.- Pressu4.e contours and spanwtse pressure distributions for the 
upper sirface. m-92~ airplane. M- = 0.70. 
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.. Figure 14.- Pressure contours and spanwise pressure distributions for the : 

upper  surface. XF-92A airplane. M = 0.88. 
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Figure 14.- Continued. 
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Figure 14.- Concluded. 
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Figure 15.- Variation of critical Mach nunher KLth airplane normal-force 
coefficient . 
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Figure 16.- The variation of wing-section normal-force coefficient  with airplane normal-force 
coefflcient at representative Mach nunhers. 
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Figure 17.- The variation of vlng-section pitching-moment parameter-with aFrplane normal-force 
coe f l l c i en t  at representative Wch numbers. 
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Figure 18.- The effect of airplane  normal-force  coefficient upon the wing- 
section  center of pressure. 
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Figure 19.- The effect of airplane normal-force coefficient upon the 
epamise load distribution  at  representative Mach nunibers. 

I 



. .  

2y'/b' 2y'/b' 

( c )  M GY 0.88. (a) M 0.93. 

Figure 19.- Concluded. 
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Figure 20.- Effect of alrpbne noml-force  coeff lc lent  upon the EpaWhe 
pitch-g-momant distribution at representatlve Mach numbers. 
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Figure 21.- Effect of airplane normal-force coefficient on the cbordwise 
load aisbibutlons over the elevon. 
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